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Abt. 1.— Account of the Recent Cfuimiad Researches ofM. Ber- 
IELIU8 and his Pupils. In a Letter to Dr Brewster from 
a Correspondent in Stocld^oliu. Continued from Vol. IV. 
p. 22.) 

!■ Eirperiments of M. Berzelius upon the Alkaline Sulphurets, 
and on the Combinations of Alkalies with Metallic Sulphurets. 

itX. Behzelius has communicated to the Academy of Sci- 
EDces of Stockholm, a Memoir on the Alkaline Sulphurets, in 
ffltith he has endeavoured to develope the nature of these sub- 
stances, of which we owe the first detailed account to the labours 
of M. Berthollet. {Annales de Chimie, torn, xxv.) Having 
discovered tlie presence of sulphuric acid in Hepar, M. Ber- 
thollet attributed its formation to the decomposition of water, 
the hydrogen pf which combining with another part of the sul- 
phur, gave rise to the sulphuretted hydrogen, M. Vauquehn, 
who has more recently examined these combinations, concludes 
ftom his experiments that it was probable, but not proved, that 
the sulphuric acid is already formed before the addition of 
water, and that the Hepar is a mixture of sulphate of po- 
tash, and of sulphuret of potassium. In this case, the sulphur 
acidities itself at the expence of the potash. As the experiments 
of M. Vauquelin leave this question undecided, M. Gay Lus- 
sac adduced new proofs in favour of the opinion of that chemist. 
He observed, that when potash or alcohol is treated with sul- 
pbur, at a temperature scarcely so great as red heat, it forma 
the hyposulphite of potash, and not a sulphate; and by con-. 
.. VI. NO. 11. January 1829, N 



2 M. Berzellus upon the Alkaline Sulphurcts, and on 
sidering the hyposulphite as formed before the addition of water, 
Uie sulphate ought to be so also. M. Berzelius observes, that 
this phenomenon does not decide the question ; for at first, 
the potash or alcohol is, in reality, a hydrate ofpotash ; the hy- 
posulphite may form itself »t the expence of the water, which 
ought to be replaced by the hyposulpliurous acid; and, be- 
sides, it appears, that at a lower tntiperature the alkalies ought 
to unite to a maximum of siilpliur ; whenee it follows, that the 
comhinatjons which sulphur forma uitb oxygen as well as by- ' 
drugen, ought to be in liieir nioxiiiium of sulphuratiun. M. Ber- 
zelius has, tlicrefore, sought more deci^ve proofs. He mode 
a current of dry hydrogen gas pass over sulphite of potash red- 
dened in the (ire, and collected ihe water which is formed by 
the reduction of tlie sulphate. The weight of tJiis water indi- 
cates, that the [lotash was decomix)sed coitjointly with the sul- 
phuric acid ; and he obtains a siilphuret of potassium of a fine 
(unnabar red colour. By substituting sulphuretted hydrogen 
ga.s, or tlie vapours of the sulphurct of carbon in place of hydro- 
gen gas, the sulphate of potash is decomposed still more easily, 
and gives sulphurcts more rich in sidphur. AU these sulphil- 
rets dissolve in water, and their solutions are not disturbed by 
Uie muriate of harytes, — a decisive ])roof, that the water contri- 
butes nothing to the formation of the sulphuric acid, and, con- 
sequently, that M. Vauquelin'a idea, that this acid is formed by 
the reduction of a certain quantity of potash is perfectly correcL 
M. Berzelius has proved hy experiment, that, on this occasidn, 
three-fourths of the potash are reduced to fonn the sulphuric 
acid, which combines with the one-fourth which is not decom- 
posed. T7w ordinary Hcpar may tkcn be considered as a mix- 
ture a/onv. ATOM of sulphate of potash, K-itk three atoms of 
au^huret of potassium. 

M. Berzelius next examines the different proportions in which 
the sulphur and the potassium may unite ; and he finds that there 
are seven different degrees. The sulphurets of potasaum ar&^ 
obtained in the following manner. 

, 1. TlieJ' ' huret of Potassium WS^fCom^SieAoi one AXaia 

^ qf potaE ■':omB of sulphur, by the reduction of sul- 

phate of of carbon or hydrogen. M. Berzelius 

shews, d. asnot the combustibility wliicbhasbeea 



 f/ie Combinalio)ix of Alknlks zfilh Mclallic Sulphurets- 3 
supposed, oJid iliat it is not tliis suiphuret of potassium only, 
whicli renders the pyropborus of Homlierg so cstroniely coni- 
bustibie. 

2. KS*, (M. Berzolius found, that it would he loo much to 
make a nomenclature for these different sulphurots,) is obtiuned 
when sulphur is exposed, with an excess of carbonate of potash, 
to in{:andes(:ence in vessels closed agiunst the entrance of air. 

3. KS*, When the mixture of sulphnr with cariaonate of po- 
tash in e\cess is exposed to a red cherry heat, till it disengagei^ 
carbonic acid, or when carbonate of potash is decomposed by 
fire, 1^ means of a current of tlie vapours of suiphuret of car- 
bon. I 

4). KS '. When the sulphate of )M)tash is reduced by moans of 
m1{^uretted hydrogen gas, the sulphur is remarkable for its 
transparency, and by its wine-i-ed colour, bordering a little up- 
(Hi yellow. A part of the sulphur of the sulphuretted hydro- 
grai is set at liberty during the operation, and is deposited with 
the water in the cold pait of the apparatus. 

5. KS ' , By the reduction of the sulphate of [lotaBh by means 
of the vapours of sulpliuret of carbon ; or when sulphuretted 
hydrogen gas is passed over the ordinary hepar, fill the sulphate 
o£ potash which it contains is decomposed. 

6. KS", \^''hen sulphur is added in excess to the preceding, 
and the mixture is heated in a current of sulphuretted hydrogen 
till it yields no more sulphur. 

7. KS' ", Is the saturated combination of sulphur which con- 
sUtutes the ordinary ftepar, when it is prepared by adding to it 
sulphur in exces?. 

WitJi respect to KS ', KS ' , M. Berzelius has doubts of tJieir 
existence, not because the result of the experiment which yields 
them is. doubtful, but because these add numbers are not yet 
known in any other inorganic combinations. They may, besides, 
be very likely nothing more than fixed and determinate combi- 
nations of two other sulphurcts of polassiimi ; for this evidently 
takes place with the suiphuret of magnetic iron, whether native 
or produced artificially. In this last substance the iron is, ac- 
cording to the experiments of Stromeyer, combined with IJth, 
as much sulphur as in the true protosiilphuret of iron, and, con- 
sequently, is as 7- to G. 



4 M. Berzelius upon the Alkatine Suljt/iurcU, and ofi 

M. Berzelius thinks also, that the maximum of sulphuratioa 
of potftsaum is not well determined, antl thai KS*" may, pro- 
bably, be the true protosulphuret ; but the experiments which 
he has yet made on this point only give vogue results. He has 
often, for example, produced a hfpar of a more lively colour 
than the ordinary kind, and which dissolves in water, leaving a 
residue of sulphur in powder. But when M. Berzelius melted 
the hepar with a great excess' of sulphur at a gentle heat, and 
lefl it afterwards to cool ao slowly, that the sulphur could sepa- 
rate from tJie hepar by means of its inferior specific gravity, the 
superior stratum was only pure sulphur, and ihe inferior one 
dissolved in water without a residue. A soJulion of KS' " in 
water, which was made to boil with sulphur, dissolved a little of 
it ; but the sulphur precipitates itself by cooling. A solution 
of KS ' ° in alcohol, dissolves by digestion much of the sulphur, 
a part of which separates in cooling ; but it is difficult from 
this, to distinguish between a solution of sulphur in alcohol, and 
an affinity of potassium for a new dose of sulphur, luded by 
the presence of alcohol. 

M. Berzelius is of opiniou, that in every case we may consi- 
der the sulphurets of potassium which contain 2, 4, 6, 8 and 10 
atoms of sulphur, as wcU established. It is evident, that the 
sulphur is found in the very jiimple ratio of I, 2, 3, 4 and 5. 

M. Berzelius next examines the preparation of hepar in the 
humid way. Having melted the hydrate of potash with a 
gentle heat, he added to it small portions of sulphur, which dis- 
solved with strong effervescence, and produced a flocculent mat- 
ter which swam upon the melted sulphur. The effervescenve 
arose from the disengagement of the vapours of water. The 
flocculent matter separated from the sulphuret, was the hypo. 
stUphite of potash. When the potash employed was in excess, 
the sulphuret assumed in cqpling, the reddish pale colour of an. 
nabar. This is the colour of the protosulphuret of potasKUtn; 
and this experiment proves, that it is the potash, and not the 
water, which was decomposed by the sulphur ; for had it been 
otherwise, it would have formed a colourless hydro-sulphate of 
potash, cess wc take of potash, it does not form at 

this tern) 'te sulphurous or the sulphuric acid, . 



the Comb'matiims o/' Alkulkx u'Uli Mfltillk Sidphttrets. 5 
When ihe h^par is prepared in a solution, tJiere is only a 
angle degree which can be observed between the maximum and 
DUDimum ; and it is this which forms, wlien a hydro-sulphate of 
potash is exposed for a sufficiently long time, till its hydrogen is 
oxidated. It is, therefore, KS*. The hepar, which is formed 
by a complete saturation of a lixivium of caustic potash, which 
is btnled witJi sulphur, contmns three-fourtlisof poba^h, convert- 
ed into KS' ", or into a sulphuretted hydro-suJphuret of potasli 
corresponding to it, and one-fourth of potash combined with a 
quantity of hypo-sutphurous acid, which conttuns three limes as 
much oxygen as itself*. When potash is added to it, the state 
of neutrality of the hypo-sulphite changes first, and afterwards, 
by new additions, that of the sulphuretted hydro-sulphurct. 

Among tlie sulphurets of other alkahne bases, M. Berzelius 
has examined only those of Calcium. The protosulphuret of 
this metal is formed, by passing a current of sulphuretted hy- 
drc^en gas over pure lime in a porcelain tube, in a slate of in- 
candescence. It forms water and sulphuret of calcium, of a 
light rose colour. It contains no trace of sulphuric acid. The 
sulphuret is not altered by pure water even when boUing. M. 
Berzelius has preserved it under water in flasks, full and well 
corked, during whole months without suffering any alteration. 
A small portion of this sulphuret is soluble in water. This so- 
lution, when evaporated in vacuo, yields a white crystalline mass, 
which, when heated, with the exclusion of air, yields its water 
of crystallization, and becomes sulphuret of caldum. This sul- 
phuret has then a great analogy with the cyanurets, and the buI- 
pho-cyanurels of alkaline radicals which appear soluble in water ; 
whence M. Berzelius concludes, that this may probably be the 
casewith the sulphurets of the same radicals. The protosulpliuret 
is the only sulphuret of calcium w hicli can Iw olrtaincd in the dry 
way. In the humid way we c^m obtain two others of tliem, one of 
which is CaS*, examined a long lime ago by Bucliolz and Bem- 
hardi, and more recently by Mr Herschel ; and the other, llie 
persiUphuret C«S'°, which is obtained pure by digesting the 
protosulphuret with water and sulphur in excess. 
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The nature oi" the solutions of llic sutphurcls may be explaJn- 
cJ in two ways, They either form hydro-sulplmrets of osidal- 
ed bases, or, as has already been said, the sulphurets may dis- 
solve without alteration. This qut:siion cannot yet be resolved; 
and the phenomena are equally explicable upon both hypolheses. 
But in the case of the sulphui-ets oxidating when ihey dissolve, 
it follows, that hydrogen ought to form with sulphur as many 
acid combinations as there are degrees of sulphnraliim of ]iota8- 
sium soluble in water ; that is, we ought to have at least five 
hydro-sulphuric acids, whose combinations with safiiiable bases it 
wouJd be difGcult to distinguish byany nomenclature at once scien- 
tific and harmonious. It is true, that these sulphurets of hydro- 
gen cannot be all obtmncd in an insulated stale ; but this proves 
nothing either one way or another. For M. Berzel ins observes, 
that the hypo-sulpliurous acid cannot be obtained in an insulat- 
ed state ; and yet the hypo-sulphites are not less real ; on the 
o:hcr hand, sulphuretted hvdrocyanic acid exists in an insulated 
state, though it decomposes in contact with ]x»tash. 

The sulphurel of potassium has a very great tendency to fwin 
double sulphiuets with a number of substances, particulaiiy 
electro-negative ones. It is owing to this tendency that the 
alkaline sulphurets exercise such a dissolving power o\er a great 
number of naetallic substances; for from KS* to KS'* the 
raetaU appropriate at a high temperature the excess of sulphur, 
and reduce the different sulphurets of pota-saium to the state of 
proto-sulphuret. 

The proto-sulphurct of potas»um combiner with the sulphu- 
ret of hydrogen in the proportion of one atom of the former to 
two of the latter = KS" -I- 2 H- S. This double sulphuret is 
obtained by passing a current of sulphuretted hydrogen gas 
over the carbonate of potash, at a chei-ry-rcd heat, till the gas 
which issues from tlie apparatus ctrntains water and carbonic 
acid gas. It is slightly yellow, and very crystalline, having the 
appearance of a melted salt. Dissolved in water, it forms what 
is called the neutral hydrosudph-ah: of potash, (considering die 
solution of th" rrntosulphuret of potassium as a. sub-hydro- 
sulphatc). well as all the nictallic sulphurets, solu- 

ble in cau; e away from it the suljihuretted hy- 

<lrogcn, at the sulphuret of jwtassium. Three 
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mtrans of sulphur and three atums of the metallic suipliurets In 
general arc required to separate entirely the two atoms of sul- 
phuretted hydrogen, together with one atom of proto-sulphura 
of potassium. These dccoinpositioas are made even in the 
humid way. The sulpliuret of arsenic {Orpimcnt) pulverised, 
drives off at an ordinary temperature the sulphuretted hydro- 
gen gas from a soliition of neutral and slightly concentrated 
hydrosulphatc of potash, with the same force as if a liquid acid 
had been added to it. 

The proto-BuIphuret of polassium combines equally with two 
atoms of the sulphuret of carbon = KS* + 2 CS*; but when 
ibis combination is prepared in the dry way, it decomposes 
when dissolved in water ; the carbon separates from it entirely, 
and the solution contains only KS°. The proto.«u1phuret of 
potasaiuni dirisolves the sulphuret of carbon in the limnid way 
without separating from it the carbon. 

Be^des these two double sulphurets, M. Bcrzdius has exa- 
mined the action of the alkalis and their sulphurets on the sul- 
phurets of Arsenic, Molybdena, Clu-omc, Tungsten, Titanium, 
Tantalium, Antimony, Gold, Platina and Rhodium. There are 
four methods of dissolving tlie metallic sulphurets in an alka- 
line menstruum. 1. To dissolve the metallic sulphuret in a 
soludon of the protosulphuret of potas^um, or of the double 
sulphuret of potassium and hydrogen, (hydrosulphate of pot- 
ash). 2 To dissolve die oxide of the metal by the double sul- 
phuret of hydrogen and potassium. 3. To dissolve the metal- 
lic sulphuret by caustic potash ; and, 4. To melt together tJie 
inetaUic sulphuret and the carbonate of potash, and afterwards 
to dissolve the melted mass in water. The general result of ail 
these ways of dissolution is, that it foima a combination of sul- 
phuret of potassium with the other metallic siilphurit, which is 
added. In the first method, this conibitiatiun is made du%ctly, 
or when we employ the hydrosulphate, the sulphuretted hydro- 
gen is disengaged by the other sidphuiet, whidi replaces it, in 
the sulphuret of potassium. In the second, the sulphuretted 
hydrogen reduces tlic metallic oxide to the state of sulphuret, 
and the sulphuret thus produced combines with the sulphuret 
of potassium. In tlie third, a part of the mela! is oxidated at 
the cxpence of the potash, (or the water,) and the metallic oxide 
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combines with a portion of tlic potash. The poiassiiiin< 
hydrogen) reduced unites wid] the sulphur, abandoned! 
oxidated part of the metal, and the sulphuret of potas^i 
produced, combines with the undecomposed metallic sulphuret. 
When an acid is poured into it, the potastuum is reoxidated at 
the espcnce of the metallic oxide, to which it restores the sul- 
phur, and the metallic sulphuret is wholly preapitat«d as if it 
had been dissolved without decomposition. The fourth method 
gives the same result as the third, with this difference only, that 
the metal is commonly brought to a higher degree of oxidatkio, 
from which there arise some shght modifications of the pheiK>> 
mena. We may also add to these a fifth method, that is, wh^i 
a metallic sulphuret is dissolved in a solution of carbonate of 
potash, or of soda. The carbonates, however, dissolve only a 
little of the metallic sulphurets, ihey are not decomposed, and 
the solution appears to be made like that of a salt in water. Of 
all these metallic suiphurets, that of antimony presents the most 
important results, both from the apparent exception which they 
make to rules, and from the use which has so long been made 
of the preparations of this sulphuret. Water separates the 
greatest part of the sulphuret of antimony from its combination 
with the sulphuret of potassium, exactly as it does the same 
from combinations of the oxide of antimony with acids. Wonn 
water, however, separates less of it than cold water. The Ker^ 
mes mineral is nothing else than sulphuret of antimony se{ia> 
rated in the humid way from the sulphuret of potassium, rather 
by the cooling of the liquid, or by the addition of water to a 
concentrated solution. The sulphur auraium of druggists ie S 
sulphuret of antimony proportional to the antimonious acid. 
The production of this sulphuret, as well as of the sulphuretted 
hydrogen gas, wht'ii we pour an acid into the liquid from which 
the Kermes has been precipitated, arises from a great coniplica- 
lion in the action of the potash upon the sulphuret of antimony 
It forms two combinations, one of oxide of antimony and pot 
a.-^h, and the other of oxide of antimony and sulphuret of anti- 
mony, (Crocns ajilimomi,J which remain undissolved when 
water is ad u warm litguid oxidates quickly at the ex< 

jience of t sulphuret of potas^um, deprived aL 

re:idy by t 'of its sulphuret of antimony, is de- 
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I omposed, so that it forms putash and a sulpluiret of potassium 
I witli more sulphur. When an atid is poured into it, this last 
L converts the potassium into potash. The excess of sulphur in 
iHs last substance combines with the antimony, and tJie potas- 
sium, which can no longer oxidate itself at the expence of the 
onde of andmony which remains undissolved, decomposes the 
water, and gives birth to the sulphuretted hydrogen. The 
quantity of sulphur auratum is greater, when the Kermes is pre- 
pared by the fusion of Bidphurel of antimony with carbonate of 
potash ; for, on this occasion, it is forme<l of t))e antimonite of 
potash, and a part of the antimony is reduced to the metallic 



2. Account of M. Ber^eliwts recevl Expo-iinentu on th 
potation (if the Omdes of Ploi'mum. and Gold. 

a. Ox'uks of Platinum. 
Dr Thomson, who has undertaken to correct analyses which 
have been made with llie utmost care by other chemists, and 
nbo assures us, not without ostentation, that he has found the 
true results, at the same time thai he commits serious mistakes 
whenever he does not follow m the track of a skilful predecessor, 
has, in thefiftheditionofhisSysiemof Chemistry, (vol. i, p.SOl.) 
rejected the analyses of the oxides of platinum made by M. Ber- 
ieliua, and subsliluted in place of them die analyses of 4 
petended prot-oside by Mr Cooper. M. Berzelius having dis- 
covered the proto-muriate or proto-chloride of platinum, he de- 
composed it by heat, and determined the quantity of metallic 
platinum which remained. The proto-munate is decomposed 
by the caustic alkalis, which take up the muriatic acid, and 
leave a black oxide, soluble iu alkalis and acids, with a greeo- 
ish or rather black colour. M. Berzelius deduces in an incon- 
trovertible manner the composition of this oxide from that of 
the proto-muriate. He afterwards decomposed the ordinary 
muriate of platinum with metallic mercury, and found that the 
metal was combined in it with two times as much oxygen as in 
the prot-oxide. Mr Cooper, who found these methi>ds " tAJec- 
^cnable^ precipitates a solution of muriate of platinum with 
nitrate of mercury, and heats the precipitate thus obtained at 
& temperature necessary to sublime the calomel, which forms 
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nearly four-fifths of it. The black powder which remans, Mr 
Cooper deciares to be the true prot-oxide, which contains 4Jtfa 
hundreds of its weight of oxigen ; and what is very re- 
markable, which dissolves in the muriatic acid, and "^ves the 
same muriate as is found in the nitro-mu^atic soUition of pla- 
tinum *■ Dr Thomson adopts the accuracy of the results 
of Mr Cooper, and with regard to the per-oxide, he reasons in 
the following manner: " Mr G. Davy, says lie, has found, that 
100 parts of potassium combine with 11.86 of oxygen ; and M. 
BerzeliuE has found that 16.494 parts of oxigen combine with 
this same quantity of the metal. The mean of these two ana. 
lyses is 14.177, which is not very remote from )3.S69i which 
would be the quantity of oxigen necessary, in order that the 
oxygen of the peroxide should be three limes that of tlie proU 
oxide." From this Dr Thomson sagaciously concludes, that 
the per-oxide of pla^num is a trit-oxide. 

M. Berzelius lias shewn, that tlie precipitate obtained by Mr 
Cooper is a mixture, or perhaps also a combination of per-oxide 
of platinum with the ])roto-muriate of mercury, from which the 
muriatic acid may extract the per-oxide. By the heal necessary 
for the sublimation of the proto-muriate of mercury, the oxide 
of platinum is decomposed, and the progress of this decom- 
position ought to vary both with the temperature employed for 
the sublimation of the calomel, and with tlie time during which 
tlie oxide is exposed to this high temperature. M. Berzeliua 
has made a new analysis of the per-oxide of plaliniim, which 
co'mcidcs perfectly with the numbers which he has given in his 
Chemical Tables. He placed the double muriate of platinum 
and potash in a small ball, blown in the middle of a piece of 
liaromcter tube, and he afterwards passed a current of dry hy- 
drogen gas along the tube, heating the ball slightly with a 
lamp. The salt, which does not contdn water, was decompos- 
ed ; the hydrogen gas was converted into muriatic acid gas, 
and when the muriatic acid was driven off in this way, he weigh- 
ed the residue, which contained muriate of potash and mel^Hc 
platinum, The loss was due to the oxy-muriatic gas or the 
chlorine of liemisls. The muriate of potash was sepa- 

• Jewna w, Vol. iii. \o. v. p. i?!. 
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Hrted from the metal by water, aiitl the platinum wtiglicd. A 

hundreid parts of this double salt gave I 



Oifmurtatic gas, or 
Ptotimim, 
Muriate of potash, 



i 



Tlie muriatic acid, abandoned by the oxide of platinum, 
makes twice tlie quantity of tlie same acid in tlie miinatc of po- 
tash remaining ; consequently the double salt is composed of 
goe atom of muriate of potash, and two atoms of the perniuriatc 
ofphttinum, or, if we prefer it, of one atom of the chloride of 
potassium, and two atoms of the perchlorure of platinum. In 
calculating from the Tables of M. Berzelius, the quantity of 
platinum in tliis salt, we shall find it to be 40.066. 

M. Berzelius has also analysed the double muriate of plo- 
liDum and soda, and ha-s found it to be composed of one atom 
of muriate of soda, two atoms of the peimuriate of platinum, 
lod twelve atoms of water, that is to say, it cont^ns oF plu^ 
tinimi 19-S5 hundredths of its weight. 

b. Oxide of Gold. 
M. Pciletier, in his interesting memoir on the cliemical nor 
lure of the oxide of gold, has examined the properties and the 
composition of the ioduret of gold, and concludes from this last, 
ihat tlie atom of gold should weigh 29.93, instead ttf 24.86, as 
follows from the experiments of M. Berzelius. In a new in- 
i-estigation, for the purpose of examining the assertion of M. 
PelleUer, M. Berzelius decomposed the neutral muriate of gold, 
liy carbonate of soda in excess. Having evaporated tlie mass to 
dryness, it was brought to a red heat, and being re-dissolved by 
water left metallic gold. The solution was neutralised by the ni- 
tric acid, and precipitated by die nitrate of silver. In this manner 
M, BerzehuB found the weight of gold to he a little lighter than 
formerly, but he attributed this to the great tendency of the 
muriate of gold to form a supermuriate, by the succesavo re- 
duction of the oxide of gold dissolved. On this occasion he 
shews, thai the oxide of gold forms with the muriatic acid two 
comUoations, one of which ie a deep red, even when dissolved 
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in water, and is the neutral muriate ; the other, whidi is yel- 
low, and easily erystalltsed, is the supermuriatc. The observa- 
tion of M. I'elletier, that the muriate of gold is reduced by the 
oxalates, induced M. Berzetius to examine, if, on this occasion, 
the quantity of gold reduced corresponded to the composition of 
the oxalic acid, which he had deduced from his analyses, that 
is, if this acid contains the small quantity of 0.0025 of hydro- 
gen, which he believed he had found in it. A hundred parts 
of anhydrous oxalate of lime reduced 103.13 of gold to the 
metallic state, and 100 parln of the qiiadro^alate of potash, 
(which contains SJ4.8 per cent., or 14 atoms of water) reduced 
102.5 parts of gold. If the acid does not contain hydrogen, 
tlic calculation gives, in the first of these experiments, 103.58, 
and in the last 104. The exjieriments then jirove, 1*/, That 
the oxalic acid is composed of one atom of carbon, and three 
atoms of oxygen, without hydrogen ; for, on the supposition 
that it contained 0.0025 of hydrogen, it would have reduced 
no less than ,*jth more of the gold; and, 2(%, That the 
weight of the atom of gold, determ'med by the former analysis 
of M. Ber/elius, approaches rs near the truth, as can be done 
by oiu- present analytical means. 

6. S-esenrcheit on the Composition of some Mineral Substanas, 

by M. A. Arfwedson. 
M. Arfwedson has recently discovered a new method of pre- 
paring Lithion. It consists in exposing an intimate mixture of 
Tiiphane, or Spodumene, in a fine powder, with quick lime, in 
a Hestaan crucible, to a very strong heat. The burnt mass is 
dissolved by the muriatic acid, and the solution evaporated to 
dryness, in order to separate the silica. Sulphuric acid is after- 
wards added, and the mass is heated till the greater part of the 
muriatic acid is driven off. The residue is next diluted with 
water, and the liquid is separated from the gypsum by strong ex- 
pression. The acid liquid dien obtained is digested with the 
carbonate of lime in water, in order to precipitate the alumine. 
It is then filtpnvl and evaporated. The crystals of the sulphate 
Bf lithion ar '~ separated from those of the sulphate 

of lime. Il "jjare tile carbonate of lithion, we 

must decom by means of the acetate of baryles, 
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or c^ lead, and afterwards decompose the acetate of lithion by 
heat. 

M. ArfVedson has also verified the assertion of M. Gmelin, 
of Tubingen, that th^e does not exist an Alum with a base 
of lithion and alumine, as he had at first believed. He finds 
that the error was owing to the presence of potash in the alu- 
mine^ even in that which he had completely edulcorated. The 
suljdiate of lithion contains two atoms of water, that is 14.27 
hundredths. 

M. Arfwedson has analysed the following minerals : 

a. The Distheney or Cyanite ot St Grothard and of Nor^^. 

Disthene of St Gochord. of Norway. Theoiy. 

8il0z, . 34.38 36.4 32.00 

ATwininff; . 64.89 63.3 68.00 



99.22 10a2 1Q0.0 

Hence he concludes that the disthene is a subsilicate of alu- 
mine, in whidi the last contains twice as much oxygen as ^ 
lex A*S, The difference between the theory and the experi- 
ment may b^ owing to a variable mixture of a silicate of alumine 
with the subsilicate. 

b. The f^epheline of Somma. M. Vauquelin found in thi^ 
minrnd only silex and alumine. The following is M. Arfwed- 
son'^s analyds : 

SUex, . - . 44.11 

Alumioe, ... 33.73 

Soda, .... 20.46 

L06S in Uie Fire, • - 0.62 



9^92 

This composition gives the formula NS+8AS. 

c. The SodalUe of Vesuvius^ which is known from the ana- 
lyris of M. Dunin Borkowsky. M. Arfwedson found that this 
stone contains muriatic add like that of Greenland, in which it 
was discovered by M. Ekeberg. M. Arfwedson's analysis is as 
follows: 

Silex, - - - 35.99 

Alumine, - - . • 32.59 

Soda, - ... 26.55 

MuriaUcAcid, - - - 5.30 ' 

100.43 
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M. .Arfwedsoti considen the muriatic acid 4s esseulial to the 
compoation of this atone. He thinks it probaUe that it may con- 

, tain one Mom of a double aubwlimte .of soda and alumine, c<hu~ 
Unol -with four atoms of the combination which 6»iiititut«s 
Nepheline, that b (N*M+8A*M) + 4 (NS+3AS). , 

4> Researches respecting' the Pyrox&ies, Stc. by M. H^iry Rose. 
We have abeady communicated to you (See this Journal, 
vol. iv. p. 91.) the general result of the great work of M. Rose 
on the pyroxenes, tie, Uiat liiese atones are bUuticates, ' some- 
times double, and some^te only mixed with four bases, viz. 
lime, magne^a, the protoxide of iron, and the protoxide of 
manganese. We shall non give you the numerical results of 
all M. Rose's analysefl, from which you will see that in erery 
case the ulex contains- twice as much oxygen as the bases to. 
g^er. 



Analyses of iJte Pyroxenes or Mcdacoiiles. 
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54.64 


54.B6 


54.55 


51.0B 


53.36 


49.01 


55.3! 


*aoo 


5ao 


57.11 


Lime, 


!*.9* 


83.57 


2Q.%\ 


83.47 


88.19 


8687 


aioi 


3.12 


80.0 


24.94 


Map,«i., - 


18.00 


IG.49 


15.85 


11-49 


4.99 


tm 


16.99 


0.88 


4.5 


16.76 




1.0s 


4.4i 


8.14 


10.02 


17.38 


88.08 


8.16 


Traces. 


19.0 


aao 


Protoxide of 


2.00 


0.4S 


aT3 


0.61 


0.08 


Traws 


1.59 


49.04 


3.0 


— 


Alumine, - 


a 


0.81 


0.14 












I.OBsin 
Fiie. 




Total, - 


100.86 


99.99 


99.08 


99.07 


98.01 


98.94 


99.07 


100.SB 


97.4 


99.45 



M. Rose has also analysed the Jnalcime. He finds that it 
contuns the same combination as the Amphigene, or Leudte, 
with this difference only that it cont^ns soda, whereas the amphi- 
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gene contains potash ; and that the aiialciine contains two pro- 
portions of water, whilst the amphigene is nnhjdroii?. The 
chemical composition of analcime will then be NS'+AS'+SAj. 
The two minerals affect the same form, M, Rose aeks, if the 
soda, combined with these two proportions of water, may not 
be isomorphous with the anhydrous potash ? 

This skilful young dieniist has also studied the nature and 
compo^tion of the Oa-ide qfTilanium, which has so long been 
little known. M, Rose entertained the happy lliought of re- 
ducing the oxide of titanium to the slate of sulphuret, by means 
of the vapours of the sulphuret of carbon, which he made to 
pass through an incandescent porcelain tube, containing the oxide 
of Utaniuni. The snlphuret of titanium thus obtained, is a 
greyish-yellow mass bordering on gieen, which, by the slightest 
touch, lakes a metallic lustre resembling the magnetic sulphu- 
retted iron. When this sulphuret is heated witli caustic pota^, 
it oxidates, and there results ironi it a hydrosidphate and a' 
titanate of potash, without excess of sulphur, and, consequent- 
ly, the sulphuret of tliis metal contains the same number of 
atoms of sulphur as tliere are atoms of oxigen in the oxide. By 
exposing it to the fire, it bums with a blue flame, and is con- 
verted by degrees into an oxide of titanium. The difference 
between the weight of the sulphuret and that of the oxide, in- 
dicates the quantity of oxigen which it contains. The oxide of 
titaiuum contains 33.93 hundredths of its weight of oxigen. It 
doesnotpossessany of the characters of a salifiable base. The ni- 
trate and the muriate of titanium, which chemists have described, 
are merely salts with a base of potash and soda. The oxide of 
titanium is precipitated from its solutions in a great part by 
ebullition. The insoluble combinations which it appears to form 
witli the Sulphuric, Arsenic, Phosphoric, and Oxalic Acids, are- 
not salts. The oxide in them contains at least four times as 
much oxigen as the acid, and sometimes even more. The oxide 
«f titanium combines with water, and reddens vegetable blues. 
At a high temperature it drives off the carbonic acid, and com- 
Imes with the bases. We ought, therefore, to change its name 
into Titanic Jcid. The titanates of potash and soda may be 
obtained by melting the titanic acid with the carljonatea of pot- 
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ash, or soda ii] excess. The tiuinate is wparated from the 
bonate by cooling, and forms a. crystallised stratum, partly be- 
low the melted carbonale. The capacity of saturation of the 
titanic acid is 16.97; that is, the base contains half aa mudi 
oxigen as the acid. The neutral titanates are in a great degree 
decomposed by water, which produces super- titanates, but 
which M. Rose has never been able to obtain at a fixed de^ee 
of ccmibinacion, probably because tlie water decomposes them 
successively, M. lluse has also examined the blue oxide of tita- 
mum, but he has not been able to determine its composition. 

This chemist has also employed the sulpburet of carbon to 
obtain several other metals in the state of sulphuiets, which have 
not been known under tliat form. M. Bcrzeiius suggested tQ 
him to examine in that way the Tantalum, the composition rf 
which had been determined byM.Berzelius, conjointly with Messrs 
Gahn and Eggertz, by the reduction of the oxide in a cmdble 
of charcoal. If the metal combines with die charcoal, the result 
cannot he exact. M. Kose has undertaken this inquiry. The. 
oxide of tantalum ^ves a greyish sulphuret of tantalum, the . 
combustion of which appeared to indicate thai the oxide of tan- ' 
talum conta'ms a little more oxigen than the reduction with the, 
charcoal had indicated. M. Rose is at this moment occupied \a\ 
the inquiry. 

5. Researchci respecting the Jmphiboles, by M. de Bonsdorff'. 

M. Bonsdorff has particularly studied those minerals whic^ 
crystallise in die form of the Amphibule. He found that the 
pure amphiboles are composed of 1 atom of trisilicate of lime, 
combined with 3 atoms of bisilicate of magnesia, —CS^'+SMS*; 
and also, that these two bases, the hme and the magnesia, may 
be mutually replaced, and may also be replaced by other iso- 
morphuus bases, particularly the protoxides of iron and manga- 
neae. The aniphiboles often contain other foreign substances. 
The fluoric acid is rarely wanting in them, and appears to be, 
combined with lime, of which we then find an excess propor- 
tional to the quantity of fluoric acid. A great number of am- 
phiboles CO' ' ' alumine, and as the quantity of that earth 
increases, 'ex diminishes; whence M. Bonsdorff' 
concludes, ly, in the quality of an electro-n^i 
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of their sulphur. The metals were then separated by cupella- 
tkn. The mineral contained 

saver, .... 50»M9 

Antimony, • • 22,846 

Snlphur, ... - 16,609 

Qon^e, • • • . 0yS99 

98,703 

The two metals exist in such proportions that they occupy equal 
quantities of sulphur, that is, SAqS^+^SbS'. 

P. S. M. P. Strom, a Norwegian mineralo^st, has analysed 
and described a new mineral species, from Eger, in Norway. It 
consists of 

SHex, .... 54^7 

Oxide of Iron, ... S4,44 
Soda, .... 9,74 

98,45 

He proposes to call it Wemerine^ after the celebrated Werner, 
,«noe what has been called Wemerite^ is nothing more than 
Amorphous Paranthine, 

M. Mitscherlich has communicated to the Academy of 
Sciences of Stockholm his important dissertation on the Idendty 
of Form of the Phosphates and Arseniates. This memoir oon- 
tfdns, first, a crystaUographic exposition, and afterwards a series 
of experiments, which prove, that the arsenic and phosphoric 
acids give, with the same bases, analogous combinations, which 
contain at the same time an equal number of atoms of water. 
The analogous combinations affect also entirely the same crys- 
talUne form. This important fact is an incontrovertible argu- 
ment agmust the idea of M. Hauy,* that the geometrical form 
of a combination is the most essential character for determining 
mineral species ; for we cannot consider, for example, the neu- 
tral phosphate of any base as the same mineral species with 
the neutral arseniate of the same base. 



Stockholm, 
Aug. 2. 1821 
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Aet, II. — Jccoujit qft/ie Earthquake vikkh desolated the Island 
qfZanU, on the SQth December 1820. In a Letter to M. Be 
FeuirssAC from Count Meecati » _ ' 

Some days before thta frightful event, the atmosphere ap- 
peared dreadfully disturbctl on every aide, and crtated the most 
MriouB aJami. Clouds of the blackest hue, and colours either of 
the deepest red, or thai of burning sulphur, occupied the horizon, 
and appeared to be in a slate of electrical activity. On the 29th 
irf December last, tlie day of the earthquake, the atmo^here be- 
came still more frightful. The wind blow from Uic SSE. 
Fahrenheit's thermometer stood at 65", or the same tt^nperature 
that we feel in advanced spring weather, and the barometer 
ai 27-4. The clouds appeared to be in groups, and in a per- 
petual state of flotation. The lightning played without ceasing. 
The wind began to blow more violently, and, from two o'clock in 
the morning, it was so strong aa to remind us of an Ameiican hur- 
ricaite. Having resolved not to go to bed, I proceeded to exa- 
VOfte the fttmospliere, and the convulsi Ve motions with which it was 
f B^tated. Towards midnight, I heard a dull and broken sound, 
nfaidi seemed to issue from the bosom of the earth. It resem- 
bled (he noise of a distant drum, beat from time to time in a 
vault. It was heard by almost every body who w3S awake at 
the time. We passed the night in this horrible state ; and, at 
ten minutes before four in the morning, a. sudden gust of wind, 
of most extraordinary violence, made us believe that the end of 
dto world had arrived; and, what completed our surprise, it 
grew calm in a moment. As if I foresaw the misfortune that 
threatened us, I felt within me the most melancholy presentiments. 
My soul was agitated with feelings that I cannot express. I threw 
myself on my bed, and was absorbed in the sullen and gloomy 
Biknce of nature, when all at once I was confounded with the 
most dreadful subterraneous roaring, which formed thecommence- 
ment of our terrible cata-^trophe. The motion of the earth was 
felt Bt that instant, I ruse immediately ; but the violence of the 
i^ocks threw nie back again on my bed. There were three shocks. 

 TmiislHtcd horn ilie JourmU dt Wv«'/"f , .luio tStI, tarn. (18. p. «8. 
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The first was very strong and vertical ; the second produced an 
undulating movement ; and the third, which was the most violaat, 
created a rotatory motion. A sudden and confused noise of 
clamours and cries arose, and announced the general distress of 
die people, wlio thought that the last day was come. 

The violence of the shocks threw down the strongest buik 
houses : eighty were overturned from the foundation ; nearly 800 
were dreadfully shattered ; and others so much injured as to-be 
uninhabitable till they were repaired *. 

In the midst of so many disasters, il is very astomshing thai 
ODly. four persons perished among the ruins, and a few were 
wounded. The earthquake lasted about thirty seconds, though 
some people say only fifteenv But the oscillation continued af- 
ter the shocks ; so that, from the beginning to the end, one oouU 
count a minute. The people and the English garrison, fright- 
ened at this horrible disaster, implored tlie Divine clemency in 
the streets. 

While tlie Grovemmcnt and the people followed the proces- 
sion,, called forth by piety and the general terror, another mis- 
fortune befel us. All at once, the clouds, which were grouped 
in whirls, discharged themselves, in rain, accompanied with a 
small kind of hail ; then the storm redoubled, and discliarged a 
quantity of hail, of a dze so extraordinary, that some of the 
crystals weighed six ounces, and, as some say, even two pounds. 
These crystals were irregular polygons, with their angles ex- 
tremely acute. ' After the first commotion, we found the other 
shocks less- considerable. The horizon and the wind had not 
changed during twenty-five successive days. In the night of 
the 30th, a new hurricane, such as I believe no one ever before 
experienced, was sent to assail us. Before midnight, the wind 
nose in the south-east with an incredible violence, and at the 
same time a deluge of rsun and of tuul descended. The 
currents which precipitated themselves, during four hours, 
down the hills, which rise above the town, quickly carried away 
with them whole houses, which were swallowed up with all that 
they contained. These torrents not being able to find a pas- 

* The Gazette of CorAi of the 6th January 18?1 , makes the number of housM 
d^troyed 300, and those which were much injured ^00« 
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»ge along the canals, ivhiuh were obstructed by the ruins of the 
houses, overflowed and inundated the whole town, which at 
day-light presented the most dreadful spectacle ; and two unfor- 
tunate persons, who had not time to escape from death, were 
carried away with ibcir houses. 

The rain during all this time was ovcrtuining on every wde 
die walls of the houses, already shattered in every part, so that 
fmin tile derangement of the roofs, and the dangerous state of 
ithc buildings, we had not a comer in which shelter coidd be 
tbund. The churches were our only asylum, for owing to their 
{Wlicular conatrucljon, they were pceiierved from the general 

It appears that the earthquake, from the direction of the 
fliocks being SE, and NW., had its ori^n in the sea, and that 
it was felt at the distance of nearly 250 miles round. On the 
6th of January, just nine days after the first, we experienced a 
second cartliquake, which was not preceded by any jicrcepliblc 
bellowing, and it was a very weak one in com^mrison with the first. 
Itlastcd nearly twenty-four seconds. The oscillations, which were 
■ridely extended, appeared to have the same direction as those 
I of the first. Its effect was most powerful to the wtst of tlie 
lawn, and In the rest of the island, whcEc it made great havoc ; 
but though it was weak in comjiarison -with the first, it could 
not but produce the most distressing effects upon our town, on 
acxount of the general niin occasioned by the fonner. 

I eliould be deficient in gratitude, were I to pass over in si- 
lence the generoMty and humanity of Ivord Viscount Strang- 
ft»rd. Ambassador Extraordinary from his Britannic Majes- 
ty to the Ottoman Porte, who was in our port at the time, — of 
th£ Resident of the Lord High Commissioner to his Majesty^ 
^r F. Ross, and of many other English, who assisted the un- 
IbrluRatc during this frightful catastrophe. 

I shall proceed now to describe to you a phenomenon which 
happened previous to the first earthquake. 

Three or four minutes before, there was seen at the distance 
of two miles from the point or promontory of Geraca, which is 
to the SE. of the island, a kind of meteor, burning, and almost 
awunnutig, on the sea, and which continued luminous five or six 
At the distance from which it was tccn \l aeevatA 
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to be five or six feet in diameter. Could this be hydrogen' 
emanating from some volcanic submarine cavern, and whidi, i 
log out of the water in an aeriform column, sought to com 
^Contact with the electricity of the atmosphere P This gas 
fire, continued to bum till the inflammable matter was consi 



On the day after the first earthquake, at 4 o'clock in 
evening, we saw a true meteor, Which, describing in tbeMP 
vast parabola from east to west, fell into the sea beyond J 
island. A similar meteor fell at Cepholonia, near the toi 
and also into the sea, without being accompanied with t 
explosion. Ever since this great disaster, which has 
us to the must distressing condition, our atmosphere has 
peared in continual agitation. Nature itself seems to li 
changed its course. We find ourselves suddenly in a diffra 
climate. The thermometer which, in the month of Jauui 
was at 65° Fahrenheit, stands at present exposed to the nc 
only at 25". Since the 1st February, the sea has been in a c 
tinual storm. From the information which hoa reached 
this confusion appears to be universal in all the ports of ihel 
dilerranean. 

Zante, aUt Fehtm-y 1821. 



AftT. III. — Description of the Trinity Pier of Sutpemno^ 
Nemhaven, near Edinburgh. By Capt^n Samuel BI 
R, N. In a Letter to Dr Beewster. 

Sear Siu, 

XT was my intention to have furnished you with a descriptl 
of the Union Bridge of Suspension, which I erected over the Di 
Tweed, in the summer of ISisiO; when I found myself antin 
ed by Mr Stevenson, civil engineer, who was present at I 
opening of the bridge on the 26th July 1820. As he ha«g 
into the detail t'f ihe dimensions of the Iron-work, and the 
of unitingJ^^^^^'Hriplion of the piers or abulmcats^l 
bridge, it^^^^^^^B for mc io enter \\\vn\ iliat [urt of I 
suhjccl, 
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Yet there are a variety of esscntiul points wliicli it is neces- 
sary fix an architect or operallve person to be acquainted with, 
which it could not be expected Mr Stevenson could enlarge upon, 
and which, in justice to other important subjects, could not be 
C(Hni»%S6ed in a periodical work. I consider, indeed, the erec- 
tion of the Tweed Bridge, and the Pier of Suspension, to be a 
prelude to many oth^r works of the sauie kind, all subject to 
different arrangement, according to their extent and magnitude, 
ihe weight they have to support, and every vajiety of position 
of which the de^gn is susceptible. 1 have no doubt that the Eub- 
ject will be regarded of sufficient importance to engage, tlie aU 
tendon of some of our eminent writers on mechanics. 

Without any further allusion to what Itas before been said of 
ihe Union Bridge, I may be permitted to menlion the fact, 
which is paramount In all others, — tliat ever since it has been 
opened, it has ^ven entire satlstuction, and has been in consl^nt 
use without any restriction, in the same manner as any other 
bridge of stone or cast-iron. 

The pontage, which is not higher than the road-tolls, has 
p^d in the first year more than the interest of the money which 
was expended in erecting it, including one thousand pounds 
which the trustees voted to me in June last above the estimate ; 
and there is every reason to believe, that it will, in a few years, 
redeem the capital invested. 

Anew application of the same principle, has just been success- 
iuliy completed by the erection of the Trinity Pier of Suspension 
in the Frith of Forth, near Edinburgh, of which a Perspective 
View, Elevation, and Plan, are given in Plate I, Fig.l.S.andS. 
This work was undertaken at the expenee of the proprietors of the 
steam vessels employed in the Fridi of Forth, and several gentle- 
men forming the Trinity Pier Company. From the increased in- 
tercourse with this part of the coast, by means of steam boats, it 
became almost indispensable for the proprietors to improve the 
landing, and as no ariangement could be made mth the trustees 
of the pier at Newhaven, it was proposed by Lieut. Crichton, 
R.N., a principal manager of the London, Leith, Edinburgh, and 
Glasgow Shipping Company, that instead of spending money in 
litigating the right of huiding at Newhaven, they should erect the 
prcBeut pier ; and the Company are under lasting obligations to 
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(hal genllciTian for his exertions in promoting this dtsimble olv 
jt-ct, and for his ability and judgment in the choice of the most 
tjui tabic utuation. 

The Magistrates of Edinburgh gave the l»est proof of th^ 
approbation of the plan, by ihcir ac([uieBccnce in its erection OO 
the place which Mr Ci'ithlon had pointed out, and by relinquish- 
ing their right of any loll or pontage. The Pier Company are 
also parlicularly indebted to Mr Scott, the proprietor of Trinity 
Bank, for the grant of a conaderable piece of land for the ate ef 
the bridge, and for forming approaches, and erecting a convenient 
house for the acconimwtation of travellers. These material prant^ 
being settled, I began to drive the piles in the montli of Mardi 
18S1, but there was a succession of heavy gales which rendered 
the operation extremely difRcult and tedious. It was not until 
the beginning of July, that the whole of the piles were driven^ 
and completed for carrying the standards. 

The only impro*enient wliifli I have attempted in the erec^ 
lion of Trinity I'ier, is that of using strong bolts over the pmnts 
of suBpenidon, where the stress is greatest, and diminishing thon 
towardstheceiitrc, where it is least; but not without such mecha- 
nical accuracy as to proportion every bolt to the striun which it 
haa to bear in the curve. The extreme length of the [»er is 70&' 
feet from high-water mark, 4 feet wide, and consists of three 
equal divisions of 209 feet, without any central suppOTt, and is 
10 feet abme high-water. The pier-heatl is CO feet wide by about 
SO long, supported by 46 piles driven about 8 feet into stiff bltie 
clay. The heads of the piles are secured by beams at right 
angles, and by diagonal trusses and warping, which at the same 
time form a secure frame for the deck of S inch plank. The 
front of the pier faces the north-cast, and is exjXBcd to the 
whole range of the sea from the entrance of the Forth. It ha» 
also to support the drag of the bridge, and therefore it is 
strongly sustained and backed by tiiagonal shores, driven in op- 
poKte directions. The intermediate piers are only subject to 
pressure from the weiglit of their respective divisions, and are 
greatly sheltered from the swell by the outer pier. Their area, 
fhercfore, is ifficient to form a secure framing for the 

cast^lou sti hicli the maiu suspending bars are 

supported. 
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The inner jner is a stone pillar of solid masonry, 6 feet squafe 
and fO feet high. The main bars pass over the top of this jnllar, 
similar to the standards erected on the piers. The baek stay^ban 
fcNrm an angle of 45'' ; the extremities arc sunk about 10 feet be- 
low the surface of the ground, and secured in hard clay by cast 
iron plates, on the principle of a mushroom anchor. The outer 
back-«tays are carried in the same angle over the standard of the 
outer pier-head, and are morticed into a rider, which is bdted 
to the {nles ; and these riders are backed by sjpur-shores, to re* 
sist the drag of the bridge. 

The main suspending bars are eye-bolts of 3 inches, l|th and 
If th inch diameter, being of different dimensions, for the rea-: 
sons before mentioned ; and are united end to end, by side«plates 
and bolts of proportional strength. They now become, in ef« 
feet, one entire bolt ; and although separately they are perfect^ 
ly atraigfat, yet they all partake of the natural curve of the arch 
between the points of suspension^ the dip or versed line of which 
is 14 feet in each diviidon. 

The lowest bars are 8 inches by |ths thick. The ends overlap 
each other by crank-joints, bolted and hesped tight. They are 
supported in a horizontal position by perpendicular straps, passing 
through the joints of the msan suspending bars, and the beams of 
the rider are laid across them, and covered with S inch plank. 
The butt ends of the beams are cased in with a neat cornice and 
blockings extending the whole length of each division. On each 
»de is a wrought-iron railing about 4 feet high ; ' the perpendi- 
cular straps which supp(»*t the bridge forming standards for the 
rail. 

The great utility of the Trinity Pier has been already ascer- 
tained : its strength and durability, therefore, become a subject 
of increased importance. 

Agreeably to many hundred experiments which I have made 
with a Machine correctly adjusted, upon the principle of the com- 
mon weighing machine, I have found that it requires a force 
equal to 147,000 lb. to tear asunder a round bolt If inches 
diameter, applied in the direction of its length ; but it begins to 
stretch with about Jths of this strain when uniformly supported ; 
and I have therefore proved the main suspending bars, connects 
ed as tlicy arc in the bridge, with 88,200 lb. or about 40 tons. 
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Bat what is much more MHinfactory to the public, it has been 
loaded since its erection with SI ton§, subject at the same time tu 
the ordinary weight passing over the bridge, being niore than that 
to which, in all probability, it will ever be sul^ected in future. 

With respect to the security of the pier, we Imve the advAn- 
tage of experience to prove, tliat a structure erected upon piles 
securely driven into the stiff ground, will stand the violence 
oT the eea as well as the most substantial stone buildings. Yar- 
mouth Jetty requires no rcpmr except what proceeds from the 
decay of the timl>er. The pier at Ostend, on the oppoeile coast, 
has stood for ages exposed to the whole force of the north wind ; 
and at Cronstadt, in the Gulf of Finland, the batteiies are erect- 
ed OD piles like so many islands, and are in no way aifected by the 
violence of the sea. Piles, therefore, in sucli aitualions, are pre^ 
Gerable to a stone pier, because no vessel could approach a. sohd 
mass of mason- work, without the most imminent danger of bang 
dashod in pieces, or sunk by the back send of the sea, unless in- 
deed it were to be of such extent and magnitude, as to come un- 
der the description of a Breakwater. The fact is cert^n, that 
no vessel cim lie alongude Newhaven stone pier in a strong north- 
west gale- 

The liabihty of the piles to decay, cannot be considered as an 
objection of any importance, because they can be drawn up at 
any time, and replaced witli new ones; and even upon economi- 
cal princaples, tliey must be preferable, from tJieir comparative 
cheapness, to any other materials. With reelect to the dura^ 
lity of the iron work, it may be rendered almost imperislwbte, 
by proper attention to the usual mode of preserving it by punt- 
mg ; but even here there is a remedy, for every bolt may be 
taken out and renewed. 

The Trinity Pier does not present a solid re^stance to the 
sea, but the swell ranges through a series of piles, of axty feet 
square, and is so much subdued, that vessels, unless in a deed- 
ed heavy gale, can lie close enough to the stairs to land their 
passengers, with the greatest convenience and ease, at any time 
of tide; and a» the prindple b not limited to any particular dis- 
tance, it r ■"' future period be carried out by a con- 
tinuation ( vhes, to admit of transports or other 
large ships le, and land or emixirk troops, where- 
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"by Oie unavoidable delay of going into port would be avoided : 
This is desirable under any circumstances ; but in & miiitary 
poifit of view, It tnay be of vast importance, because the success 
of any expedition may depend principally on the rapidity by 
which it is dispatched. 

It would engross too great a portion of the valuable pagca oS 
the Edinburgh Philosophical Journal to enter into any iipecula- 
tion respecting the benefits that may hereafter be derived, from 
the more general adoption of bridges and piers of Suspcn^on. 
But there is a purpose to Which they may be applied, of no less 
importance than that of saving many lives from shipwreck, aiit.1 
even pl^venting that most deplorable of all human disasters. 

It is perfectly well known, that when a boat has once cleared the 
Eurfisheisthenconsideredcomparativelyfreefnim danger; and that 
no gale, or sea, will deter our Deal boatmen from altem))ting to 
gave a ship in distress. Their utmost hardihood and skill, however, 
oreunavajlahleat particular times of tide in the Downs, and thou- 
sands of ships have been on the eVe of destruction, without the pos- 
dbility of rendering them help. I have not yet aacerKuned tile 
practicability of driving piles off Deal Beach, but upon the pre- 
sumption that it is to be accomplished, all other objections to a 
pier of suspenrion vanish. There is no part of the coast, where 
there is such a tremendous sea and surf; but I see no diificiilty 
in proportioning the strength of the piles, tmd the fralne of the 
pier, t« the violent action to which they mUst be exposed. And 
1 would propose that boats of certain desciiptions should he sus- 
pended from davits, in the same way that they are hung to the 
quarters of ships, ready to lower down, with theu- boats' crew, 
and every necessary appointment, to put off at a moment''^ no- 
tice, night or day. In the centre of the pier, I have to propose, 
two steps for large boats, capable of conveying off the largest an- 
chors and cables. 

My plan is not so far advanced as to enable me to enter at 
present into any farther details ; but, from the consideration I 
have givgn the subject in all its beaiings, I have great confi- 
(lencB in the opinion that it is neither impracticable nor diffi- 
cult. S. Brown. 

?& Chalks Strecl, Si Janie.^ 6')UEiru, j- 

TiAA^oi'. isai. J 
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EajtlanatUm of the Figures on the lower ha^qf Plate /. 

Some of the principal component parts of Captain Biown^s 
Bridge of Suspension, copied from bis specification enrolled in 
the Court of Chancery at Edinburgh, are represented in the 
lower part of Plate I. 

6 is a straight bolt or bar, forming one of the joints of the main 
lines of suspendon. 

H is a coupling-plate, to unite the bolts end to end 

K is oae of the bolts* 

I is a section of the hcit K. 

L is a hoop for tightening up the joint, and I a adc view of it 

MM is a side view of two bolts or bars umted. 

NN b a vertical view of two pair of bolts, united as above.. 

R is a suspending strap, and resUng on the joints of two pair of 
joints, and supporting the lower bars of the bridge. 

SS is another method of forming the main suspender by straight 
bolts or bars, upset at the ends to iit and be bound in a pair 
of dam-joints* 

T shews the interior of the cIam-joint« 

UU shews a pair of bolts united and hooped in by the clam- 
joint. 

V represents a third method rf constructing'the main suspender, 

by a combination of bars piled or laid laterally, and hesped 
ti^t over a joint formed by a jagged scarf. 

X is a section shewing sixteen bolts or bars piled and bound 
together, the suspending strap resting across them, and sup- 
porting the lower bar, as in R. 

Y is a idde view of a plate, forming half of a long shackle, which 

may be used in removing ai^ bolt or bar that may become 
defective. 

Z, Z, Z is a of the above, shewing the method of 

fixing the noving the bolt e e which is repre- 

sented as 
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Art. IY. ^^Accotmt of a great and extraofdiimry Cave in 
Indiana. In a Letter from Mr Benjamin Adams to John 
H; Farnhmn, Esq. of Frankfort Ohio *. 

A HE cave is situated in the nortli-west quarter of secdon 27- 
in township No. 3. of the second easterly range in the ctistrict 
of lands offered for sale at Jeffcrsonville. The precise time of 
its discovery is difficult to ascertmn. I have conversed with se- 
veral men who had made several transient visits to the interior 
of the cave about eleven years ago, at which time it must have 
exhibited a very interesting appearance, being, to use their own 
phraseology, covered Kke snow with the salts. At this period 
some describe the salts to have been from six to nine inches 
deep, on the bottom of the cave, on which lumps of an enor- 
mous size were interspersed, while the sides presented the same 
impressive spectacle with the bottom, being covered with the 
same production. Making Kberal allowances for the hyperbole 
of discoverers and visitors, I cannot help thinking that the 
scenery of the interior, at this time, was highly interesting, and 
extremely picturesque. I found this opinion upon conversations 
with General Harrison and Major Floyd, who vidted the cave 
at ao early period, and whose intelligence would render them 
less liable to be deceived by novel appearances. 

The hill, in which the cave is situated, is about four hundred 
feet higli from the base to the most elevated point ; and the 
prospect to the south-east, in a clear day, is exceedingly fine, 
emnmandmg an extensive view of the hills and valleys border- 
ing on Big Blue River. The top of the hill is covered princi- 
pally with oak and cheaiut. The side to the south-east is 
mantled with cedar. The entrance is about midway from the 
base to the summit, and the surface of the cave preserves in 
genend about that elevatbn ; although I must acknowledge this 
to be conjectural, as no experiments have been made with a 

* Tbe above is the title of a very carf<ms paper, published as an Appendix to- 
the first volume of the Arckmciogia Americana^ which we have just received ftom 
the American Antiquarian Society. Mr Adams, tlie author of the letter, is the 
proprietor of the cave. — D. B. 
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view to ascertain the fact. It is probably owing to this iniddb 

siluatluu of Uie cave, tbat it is much ilriiT tlion tacomniQn. 

After oiitering the cave by an aperture of twelve- or iiftcea 
feet wide, and in Iieigbt, in one place, three or four feet, yon 
dewend with easy and gradual steps into a large and spacious 
room, which continues about a ijtiartcr of a mile, pretty nearly 
the same in appearance, varying in height from eight to Uiirty, 
feet, and in breadll] f'ropi ten to twenty. In this distance thft 
roof is, in some places, arched ; in others a plane, and In oOf; 
place, particularly, it resembles an inside view of lite roof of .4, 
liogse. At the distance above named the cave forks ; but th^ 
nglit hand fork soon terminates, while the let\ rises by a fiight 
of rocky stairs, nearly ten feet high, into aiiotlier story^ ^i4 
ptii'sueii a course, at this ploco, nearly suiith-easr. Here tbe 
roof commences a regular arch, tlie lieight uf which, from ibtf 
floor, varies from five to eight feet, and the widtli uf the caxe^ 
from «x to twelve feet ; which continues to what is called tbe 
Creeping Place, from the circumstance of having to crawl ^ 
or twelve feet into the next large room. From this place to tha 
" pii.LA&,^ a distance of about one mile apd a quarter, the vU 
sitor finds an alternate succes^n of l^gs and small rooms, t». 
riously decorated { sonietuues mounting elevated pointu by gn^ 
ilual or difficult ascents, and again descending as far bcluw 
sometimes travelling on a pavement, or climbing over huge jalei 
of rocks, detached from the roof by some convulsion of nature 
— ran«l thus continues his route, until he arrives at the Pillar. 

The aspect of this large and stately white column, as it coin 
jn sight from the dim reflection of the torches, is grand and il 
preasive. Visitors have seldom pushed theii- inquiries farthez 
than two or three hundred yards beyond this pillar. This cof 
lumn is about fifteen ti^t tn diameter, from twenty to thirty in 
height, and regularly reeded from the top to the bottom. Ii) 
the vicinity of this spot are some inferior pillars, of tbe a 
appearanee and texture. Chemically speaking, it is difBcult for 
me to say what are the constituent parts uf these coltnuns, but 
lime appears to be the base. Major Warren, who is certainly 
« e(im})etenl jndgp, is of opinion that they are satin spar. 

I have il wou an imperfect sketch uf the mechanical 
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structure and appearance of the cave. It only remmns to mei^ 
tion its pnMluctions. 

The first in importance is the Sulf^ate of Msgnesia, or Ep- 
8um salts, which, as has been previously remarked, abounds 
throughout this cave in almost its whole extent, and which I be- 
lieve has no parallel in iJie history of that article. This neutral 
salt is found in a great variety of forms, and in many diflerent 
stages of formation. Sometimes in lumps, varying from one to 
ten pounds in weight. The earth exhibits a shining appear- 
ance, from the numerous particles interspersed throughout the 
huge piles of dirt collected in different parts of the cave. The 
walls are covered in different places with the some article, and 
reproduction goes on rapidly. With a view to ascertain this 
fact, I removed from a particular place every vesUge of salt, 
and in four or five weeks the place was covered with smoU 
needle-shaped crystals, exhibiting the appearance of frost. 

The quality of the salt in diis cave is inferior to none ; and 
when it takes its proper stand in regular and domestic practice, 
must be of national utility. With respect to the resources of this 
cave, I will venture to say, that every competent judge must pro- 
nounce it inexhaustible. The worst earth that has beeu tried, will 
yield four pounds of salt to the bushel; and the best from 
Hrenly to twenty-five pounds. 

The next production is the Nitrate of Lime, or saltpetre earth. 
There are vast quantities of this earth, and equal in strength to 
any that I have ever seen. There ore also large quantities of tho 
Nitrate of Alumina, or nitrate of ar^, which will yield as much 
nitrate of potash, or saltpetre, in proportion to the quantiues of 
earth, as the nitrate of lime, 

The three articles above enumerated are first in quanlily snd 
importonee ; but there are several others which deserve notice, 
as subjects of philosophical cuiiusity. The Sulphate of Lime, oi- 
pUster of Faiis, is to be seen variously formed; ])onderous, 
crystallized and impalpable or sofl, light, and rather sjxtngy. 
Vestiges of the sulphate of iron are also to be seen in one or two 
places. Small specimens of lite curlwiiatc, and also the nitrate 
of magnesia, have been found. The rucks in the cave priuci- 
polly coUMSt of carbonate of lime, or common limestone. 

I had almost forgotten to state, that near the forks of the cave 
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are two s|K.'dniciis of painting, probably of Indian origin. The 
one ap(>cars to lie a savage, with soiiielhing like a bow in hie 
liand, and furnishes tlie hint, tlmt iL was done when that inKru- 
ment of death was in use. The other is so much defiiceil, tint 
it is impossible to say what it was intended to reprcsenL 
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\ .~~Obscrvalhiw on (he Prodxwtwn of Eledrmly hy Cou- 
By C. G. Gmelin, Professor of Chemistry in the Urn-' 
vcrsity of Tubingen. Communicated by the Author. 

OtB Humphry Davy, in his treatise on the chemical effecls' 
of electricity, published, in the year 180fi, some experiment^' 
which, in a very simple and unequivocal manner, secmctl to' 
prove the electrical opposition between Alkalies and Acids,— on 
opposition wcil established by the action of galvanic electricity' 
upon the combination of alkalies and acids. He discovered, that 
iicids which may be exhibited in a dry state, such as OamHef 
Saccinic, Benzoic, Boracic, PJiosj^ioric acid, having ihc fbrtn 
of crystals, or that of a powder, if touched on an cxtenave sUr-' 
face, with a cojiper-plate, insulated Iiy a glass handle, were n{v 
gativdy electrified, while the copper-plate was positively e'lec-' 
trified ; and that, on tlie aintrary, alkalies and earths, as lA'niff/ 
Stroniia, Magnesia, were positively electrified, while the copper 
was negatively electrified. Zinc and tin, when tried instead of 
copper, produced the same effect. The intensity of the posi-' 
live charge of llie metal, appeared to be the same, whether the 
acid was insulated by ^tass, or in communication with the earth:' 

I must ovra, that several reasons induced me to put some tUfe-' 
trust in the justness of the conclu^ons drawn from the above 
experiments. " 

1. Uecauso Sir H. Davy himself has found, that if the tent-" 
jierature changed a little, aa for instance, if the earths were touch-' 
cd during their cooling, the oppftsitc state of electridty often' 
appeared. ' 

S. Because in those experiments the Condenser was employed, 
an instrument, whi''h may so easily be a source of errors, and' 
at any -^ssarily prolongs the exi)erimcnt. ^ 
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3. It appeared to me very improbable, that those pulverulent 
bodies should turn out so very different in their electrical rela- 
tion towards the metals, considering that the opposition between 
acids and bases is not an absolute, but only a correlative one, 
and that it might be impossible to anticipate the relation of siUca 
for instance^ and of those bodies in general, which are possessed 
neither of a marked acid, nor of a basic nature. 

When I touched magnesia with a plate of zinc, the diameter 
of which was =7^ Par. inch, with due regard to the precautions 
necessary in those experiments according to Sir H. Davy, the 
Zinc was found positively^ the Magnesia negatively electrified. 
In this experipient I had employed the electrometer of Volt a, 
with its condenser. By this contrary result, I was induced to 
repeat the greatest part of Sir H. Davy's experiments. 

In order to avoid repetitions, I shall premise all that is com- 
mon to the following experiments. 

I employed always the new electrometer, with the two Zam- 
bonic fnles, described by Professor Bohnenberger, in the 
" Tubinger Blatter,'' which is very nicely executed by M . Bu- ' 
ZENGEI6EK of Tubingen *. 

From the superior sensibility of this instrument, the use of 
the ocHidenser was superseded, and the species of electricity wfts 
immediately indicated. 

The substances were heated in a covered platina crucible, and 
ignited, when their nature allowed it. The crucible, when still 
hot, was put on a bath of dry mercury, and covered with a per- 
fectly dry glass. Thus, the substance in the crucible assumed 
the temperature of the surrounding atmosphere, without having 
be^i in contact with the air. Twenty-four hours passed ; it was 
touched, 'Still confined in the crucible, with round plates of zinc 
or copper, of a diameter = 2 Par. inches, insulated by a glass 
handle. 

No difference was perceived, whether the substance was insu- 
lated or not. 

The experiments were always, if the contrary is not expressly 
noticed, insulated in a dry and fine season, and the temperature 
varied from -|-12° to -1-16° of Reaumur. But as I have found 
no difference in this respect, provided the substances had been ' 

* Tbis curious Electrometer is described in vol. iv. p. 324. of this Jo\\Tty^. 
vol.. VI. XO. 11. JA}<VAU\ 1S^2. K\ 
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(ully protected from moialure, anj nsMimctl tlie (emjierature of 
tftii surrounding atmosphere, I shall not repeal these particulai* 
in the account ol'overy experiment. 

It must farther be observed, that the evolved electricity wi 
always more intense, if ilic contacts were made with some pfeM 
sure, (avoiding, howevL-r, a motion to and fro,) than if the m 
tallic plates ^ve^e but lipbtly placed upon the powdered sal 
Mance. It might therefore be suspected, that the evolution 
electrietiy in these experiments in general, depends upon 
turn ; but, on the other hand, it must be owned, that a coni 
if joined with pressure, is more ]ierfect; and it will appear here* 
afler, that substances of a rough nature, where the frieUon ou^f 
to be the greatest, are just those which actiuire eitlier no deeUlM 
city whatever, or only a very weak one. 

I shall now proceed to the experiments themselves. 

The first substance which I tried was magnesia, as it 
■m commerce, and which conlains some hme. 

Having been ignited, it imparted tu the metal, when Gtitl 
hot, by a single contact, an intense negative electricity. Aftcif 
a ^ort tJme,.a point of indiflerenec appeared ; the metal shewed^ 
during some time, no traces of electricity. Very soon after, tile 
oppoMte slate of electricity was evolved, the metal was poativelyi 
electrified, and the experiment could now be repeated several 
days with the same result. 

I now prepared a perfectly pure magnesia, by dissolving puiv 
crystals of sulphate of magnesia in water, and precipitating the 
boiling solution by sidicarbonate of potash, free from tdlica, and 
so on. This magnesia imparted to the metal, under all circunt- 
sfaTice^, a positive electricity; Ijeing itself negatively electrified, 
both when it was quite Itat^ and when it had a^umed the tempera- 
tureoftfae atmosphere. The evolved electricity was intense to 
such a degree, that the gold leaf touched the pile after a single 
contact. 

This experiment, which was very often repeated, appeared 
refute the experiments of Sir H. Davy so fully, that they 
ly seemed to require any fartiier refutation. 

Burned Caixni ■• marble, which was perfectly freed from 
bonic acic^ it in a platioa crucible, and strongly 

niting it a^ imparted to the metal, after cooling, ^* 

negative el was found, in some instances, pretty^ 
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intenBe ; but, in most cases, it was so weak, that repeated con- 
tacts were wanted to render it sensible. The same result was 
obtuned, when the lime was much hotter than the surrounding 
atmosphere. In one instance, the metal became positively elec- 
trified, when the Ume had been put in a perfectly dry bottle, 
which was well stopped by a cork and wax-paper, and lefl re« 
maining for twenty-four hours, and then its contents poured up- 
on a.glass plate. In another instance, the metal likewise be- 
came positively electrified, but not intensely ; in which case, the 
ecHitents of the platina crucible, which had previously assumed 
the temperature of the atmosj^ere, were put in a dry porphyry 
mortar, so that the lower surface of the lime, which was touched 
by the sine plate, became the upper one. By means of friction, 
however, the metal appeared always to be intensely negatively 
electrified. 

I repeated now, the experiment with burned oyster shells, 
which, as it is well known, likewise give a pretty pure lime. The 
metal was in this case, as long as the crucible was still hot, always 
poatively electrified ; and shewed, even when the a*ucible had 
assumed the temperature of the atmosphere, a positive, though 
not intense electridty. This positive electricity appeared, when 
the surface of the lime in the platina crucible itself was touches 
by an insulated zinc plate. The metal was likewise always po- 
atively electrified, when it was rubbed with this kind of lime. 

Whilst, therefore, the lime from Carrara marble, by its con- 
tact with zinc, generally acquires a positive electricity, the 
lime from oyster shells acquires by its contact with zinc a nega- 
tive electricity. 

It seemed to be interesting to find out the cause of tliis difie- 
renoe. The first that occurred to me as the probable cause, was 
the different external condition of the two kinds of lime. The 
lime from Carrara marble was very rough, while the lime from 
oyster shells exhibited a very soft powder. 

By examining the Carrara marble, I found that it contains 
some magnesia. The lime extracted from oyster shells contains 
traces of sulphuret of lime, phosphate of lime, magnesia, and 
oxide of iron. I prepared, therefore, a perfectly pure lime, 
by dissolving Carrara marble in nitric acid, and digesting the 
sdatioa with burned and slacked CaiTara marble. Thus the 
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trace of iron and magnesia was precipitated. The filtrated so- 
lution was then precipitated by carbonate of ammonia ; the pre- 
cipitate thoroughly washed, was burnt in a platina crucible, and 
made perfectly caustic in the manner above described. 

But even this perfectly pure lime had a rough surface, and 
.rendered tlie metal negatively electrified, though not intensely. 
When this Ume was finely powdered in a hot porphyry mortar, 
and agaui heated in a platina crucible, and cooled, die zinc plate 
assumed constantly an intense positive electricity. Even after 
several weeks, durir.g which time the lime was kept in a well 
closed bottle, the metal became positivdy electrified by its con- 
tact widi tlie lime. 

It seems to follow from these experiments, that the species of 
electricity, which is evolved, doe>s not depend upon the chemical, 
nature of tlie substance which is touched, but rather upon its 
physical constitution. 

Cau8i\c sirofntia^ likewise, obt£dned by igniting pure nitrate of 
strontia, rendered the metal, positively electrified, tliough weak- 
ly, when it had been finely ix)wdered. I tried also caustic po- 
tash and soda, but without a satisfactory result. 

Ytiruij purified from the oxide of cerium, according to the 
method of Beszelius, imparted to the metal such an intense 
positive electricity, even when touched on a very small surface, 
(the diameter of tlie zinc plate was only=l inch, 7.5 hn. Par.), 
that the gold leaf toudied the pile by a single contact, 

Beryllm^ on the contrary, imparted to die metal, under all 
circumstances, an intense negative electricity. This circum- 
stance is the more singular, as this earth, in its external charac- 
ters, much resembles magnesia. 

By Silica^ the metal was constantly positively electrified, but 
the effect ceased soon after it had been exposed for some time to 
the air. 

Oxide of 7Anc^ carefully prepared, imparted toUie zinc plate, 
by a single contact, a very intense jWitive electricity. 

Oxide of Cerium^ prepared according to the method of Lau- 
GiEB, gave the same result. Crystallised and fused horacic acid 
constantly im[)artc(l to the metal a positive electricity. 

Vitrified /'c. acid^ prepared from phosphorus by ni- 

tric acid, g When ignited in a platina qrupible to 

red heat, a t t hewed no electricity whatever, by 
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toUdiing It with the zinc plate ; and when ignited to a white 
heat, the acid evaporated in white acid vapours. 

Oxalic add made the metal constantly positively electrified 
when crystallised ; and when in the form of a powder (hydrate 
of oxalic acid) the evolved electricity was very weak. 
I now tried several salts. 

Pure carbonate qfharytes imparted to the metal constantly^ 
and under all circumstances, an intense positive electricity. 

Carbonate of Soda fused, and still very hot, imparted to the 
metal a very intense negative electricity. When it had assumed 
the temperature of the atmosphere, the metal was sometimes 
positively, sometimes negatively electrified. 

I now allowed some crystallised carbonate of soda to effloresce 
perfectly. If it was touched in this state, the metal was con- 
stantly podtively electrified, when the salt and the metal had as- ' 
snmed the temperature of the atmosphere ; and even when the 
:salt and the metal were^ of a higher temperature, the metal was 
commonly pontively electrified, and in a few instances negatively. 
It appears^ therefore, again, that the very same body, when 
only in a different state, may be positively or negatively electri- 
fied, by its contact with metals. 

Crystals qfsniphaie qfpotash^ ignited and powdered, impart- 
€?d to the metal, when still quite hot, a weak positive electricity ; 
tMit thift was so much increased on cooling, that though the weather 
"M^as very damp, the gold leaf touched the pile, after a few contacts. 
Svlphate of Soda, when quite freed from its water of crystal- 
lisation by its exposure to a dry atmosphere, rendered the metal 
po^tively electnfied. 

The general result of these experiments is therefore this, that 
the electrical opposition between acids and bases, though so well 
established by other means, cannot be deduced from the electri- 
cal relation between these bodies and metals. 



Art. VI. — On the Coral Islands of tJie Pacific Ocean. — By Dr 
A. VON Chamisso *. 

1 HE low islands of the South Sea and Indian Ocean owe their 
origin principally to the operations of several species of coral. 

• Publifhed in the Appendix to Kotzebue^s Voyage of Diacovwj VnXo \Jna 
South Sea and Beering's Straits, vol Hi. p. 331. 
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Their KtuatioD with respect, to each other, as Ihcy often fonn 
I rows, thdr union in several places in large groups, and their to- ' 

Ij tal absence in other parts of tlic same seas, induce us to conclude, 

I tlmt the corals liave founded their buildings on ahoala of the 

I'  sea ; or, to speak more correctly, on the tops of mountains lying 

It under water. On the one side as they increase, they contiotiK 

I, to aiiproach the surface of tlio sea, on the otJier ride they en- 

I large the extent of their work. The larger species of cor&by^ 

I which form blocks measuring several fathoms in thickness, seem 

to prefer the more violent suiTon the external edge of the reef; 
|i this, and the obstacles opposLtl to the continuation of tlieir life, 

j in the inidditi of a. broad reef, by the amassing of the ^elb 

" abandoned by the animals, and fragments of corals, are probably 

the reason that the outer edge of the reef first 8()proaches the 
[ surface. As soon as it has rcachcil such a height, that it re- ^ 

I mains almost dry at low water, the corals leave off" building 

higher; sca^shcils, fragments of coral, shells of echini, and 
their broken off prickles, are united by tlie burning sun, thrat^h 
the medium of the cementing calcareous sand, which has ariaen 
from the pulverisation of the above-mentioned shells, into one 
whole or solid stone, which, strcngtiiened by tlie continual 
throwing up of new materials, gradually increases m tbicknesB, 
till it at last becomes bo high, that it is covered only during 
some seasons of the year by the high tides. The heat of the 
sun so penetrates the mass of stone whan it is dry, that it splits 
in many places, and breaks off in flakes. These flakes, so sepa- 
rated, are rdsed one upon another by thct waves at the time of 
high water. The always active surf throws blocks of coral 
(frer|uently of a fathom in length, and Uiree or four feet thick,) 
and shells of marine animals, between and upon the foundatiofl 
stones; after this the calcareous sand lies undisturbed, and 
offers to the seeds of trees and plants cast upon it by the waves, 
a soil upon which they rapidly grow, to overshadow its dazzling 
white surface. Entire trunks of trees, which are carried by the 
rivers from other countries and islands, find here, at length, a 
resting place, after then" long wanderings ; with these come 
Kome small '^■h as lizards and insects, as the first in- 

habitants. 'G trees form a wood, the real sea- 

i)irda nestle nd-birds take refuge in the bushes; 
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^tnd 3t a mudi later period, wlieii the work lias been long hdcc 
completed, man also appears, builds his hut on the fruitful soil 
formed by thu corruption of the leaves of the trees, and calU 
himself lord and proprietor of this new creation. 

In the preceding account, we have seen how the exterior 
edge of a. sub-marine coral edifice first approaches the surface 
of llie water, and how this reef gradually assumes the proper- 
ties of land ; the island, therelbre, necessarily has a circular 
form, and, in the middle of it an inclosed lake. Tliis lake, how- 
ever, is not entirely inclosed ; (and it could not be, for, without 
supply from the sea, it would soon be dried up by the rays of 
■the sun) ; but the exterior wall consists of a great numlKr of 
smaller islands, which are sepiraled from each other by some- 
times larger, sometimes smaller spaces. The number of these 
islets amounts, in the larger coral islands, to sixty ; and between 
tliem it is not so deep, hut that it becomes dry at the time of 
■ebb. The interior sea has, in the middle, generally a depth of 
-from tlurty tu Bve and thirty fathoms ; but on all sides towards 
4he land, the depth gradually decreases. In those seas where 
.the constant monsoons prevail, where consequenUy the waves 
beat only on one side of the reef or island, it is natural that this 
side of the reef, exposed to the unremitting fury of the ocean, 
«hould be formed cliiefly by broken olf blocks of coral, and 
i'mgmentsof shells, and first rise above the elements that creat- 
.•cd it. It is only tbesc islands, respecting the formation and 
nature of which we hitlierto know any thing with certainty ; 
we are still almast entirely without any observations on those 
•in the Indian and Chinese sea, which lie in the regions of the 
eix months monsoons. From the charts given of them, it is to 
be inferred, that every side is equally advanced in formation. 
The lee-side of such a coral-reef in the Pacific Ocean, which is 
governed by the constant monsoons, frequently does not shew 
itself above the water, when the opposite side, from lime imme- 
morial, ha.s attained perfection in the atmospheric j-egion ; the 
former reef is even interrupted in many places by intervals 
tolea-ably bi-oad, and of the same depth as the innei- sni, which 
have been left by nature, like open gates for the exploring mari- 
ner to entcj: the intenisl calm and secure harbour. In iheir 
external form the coral islands do not rcsonblc each other.. 
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but this, and the extent of each, probably depends on the size 
of the sub-tnarine mountain tops, on which their basis is found- 
ed. Those islands which have more length than breadth, and 
are opposed in th^ greatest extent to the wind and waves,* are 
richer in fruitful islets than those whose situation is not so adapt- 
ed to a x]uick formation. In the large island-chains, there are 
always some single islets which have the appearance of hi^ 
land : these lie upon an angle projecting into the sea, axe ex- 
posed to the surf from two sides, consist therefore almost en- 
tirely of large blocks of coral, and are destitute of smaller frag- 
ments of shells and coral sand to fill up the intervals. They 
are, therefore, not adapted to support plants requiring a depth 
of soil, and only afford a basis to high trees, provided with 
fibrous roots, (as the Pisonia, Cordia SebaMia/na^ L. ; Morin- 
da citri/bUa^ L., and Pandantis odorait9»hmus^ L.) which^ at a 
distance, give to these, always very small, islands the form of a 
hiU. The inner shores of the island, exposed to the surf, coti- 
sist of fine sand, which is washed up by the tide. Between the 
»nall islands under their protection, and even in the middle of. 
the inner sea, are foimd smaller species of coral, which seek a 
quiet abode, form in time, though very slowly, banks, till they 
at last reach the surface of the water ; gradually increase in ex- 
tent, unite with the islands that surround them, and at length 
fill up the inner seas, so that what was at first a ring of islands^ 
becomes one connected land. The islands which are so far 
formed, retain in the middle a flat place, which is always lower 
than the wall that surrounds them on the banks; for which 
reason pools of water are formed in them after a continued 
rain,— the only springs and wells they possess. One of the 
peculiarities of these islands is, that no dew falls in the ev^ng^ 
that they cause no tempests, and do not check the course of the 
wind. The very low situation of the country sometimes ex- 
poses the inhabitants to great danger, and threatens their lives, 
when the waves roll over their islands, if it happens that the 
equinox and full moon fall on the same day, (consequently^ 
when the water has reached its greatest height,) and a storm 
agitates the ^ same time. These islands are said to be 

also shaken 
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A»T. Nll.'^Observaiiwus an t/ie Final Report of the Commis-i 
tkmera of Weights and Measures, by t/te Reverend Glokge 
Skene Keith, D. D. In a Letter to Dr Brewstke. 

Sir, Mujise of Kciihr-halt, Notvemher 8, 1821. 

In the last nilinberof the Philosophical Journal, you gave thcf 
substance of the third of final Report of the Commissioners qf 
wdghts and measures, viz. Sif George Clerk, iBart., Davics Gil- 
bert, Esq. M* P., Dr Wollaston, Dr Young, and Captaiii 
Kater. 

As 1 have, for above thirty years, paid particular attention to 
the equalization of the weights and measures of Great Britain, 
I b^ leave to submit the following observations on this report, 
with the greatest respect for thfe gendemen on whoth the com- 
tioisiion was devolved, and of whose abilities and character therd 
is but one, and that a very high opinion in the kingdom. I 
have not the honour of being known to any of these gentlemen, 
except to Davies Gilbert, Esq. who kindly shewed me a copy of 
the whole report in May last, when 1 was attending a Committee 
of the House of Commons, of which he was Chairman ; atid I 
equally respect his talents, patriotism, and his integrity* 

I have great pleasure in making two general remarks Oil 
their Report. 

1. The Commisaoners haVe, with equal propriety and accu- 
racy, fixed the proportion between the English yard made by Mr 
Bird, and the length of the pendulum which vibrates seconds at 
London in a vacuum and at the level of the sea. Captain Katcr 
has great merit in determining this length, which is found to be 
89.1893 inches. 

2. As English Troy weight is the only legal standard both 
of weights and of coins, in this kingdom, the Commissioners 
acted very properly in preserving it, as the standard to which all 
other weights are to be compared ; and they judged right in fix- 
ing a definite proportion between the Avoirdupois pound, now 
generally used, (which ought by law to contain 16 Troy ounces, 
or 7680 grains, but now contains only 7000 Troy grains), and 
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tlie standanl Troy pound of fi760 grains, which hae been for 
manjf centuries tlie legal weight of England, though it is larger 
than the old Tower pound of London, 

But though I highly approve of those great articles, I must 
object to some other parts of their report, while I as9gn my rea- 
fionsfor difiering from them in opinion, and state some facts 
which may merit the public attention. It is the peculiar advan- 
tage of uiatheniaticai science, and shews its great supoiority 
over logical discussion, that its truths can be clearly demonstrat-., 
ed, and that vdiere there is any, the quantum uf error can often, 
be accurately ascertained. Yet it eIiouIU always be remembered,* 
that as Achilles could be wounded in the heel, so a matlicmaUciaOf 
is vulnerable in his data. Therefore, I observe, ^r*/, concerning, 
ihe temperature at which these standards were fixed, and are. 
afterwards to be verified, — namely, 62° of Fahrenlieit, that thi»J 
degree of heat docs not ap)Kar so proper, as if it had been fixed, 
at 40°, or 39^", tlie temperature at whidi water is most eonc^^ 
trated, or occupies the least volume. In the days of Sir Isaaq^ 
Newton, 50" was reckoned the standard of moderate tcmpCTa-j 
ture. About sixty years ago tliis was esUmated at 55°, which, 
still continues to have the mark of temperate affixed to the ecalc^ 
of our thermometers, But in 1790 and 1792, in the very ac-y 
curate experiments of Sir Charles Blagden and Mr Gilpin, 60°, 
ivas assumed as the standard of temperate heat, while they 
certained the specific gravity of ardent spirits of various d^reOk 
of strength, and frcBO 30" to 80° of Falirenheil's therniometer. 
Of late, this standard has been raised to 62° ; or that degree at 
which it ih said one feels comfortable in a room ; and, in th& 
progress of luxury, it may rise to 70°, But as diere is a parli?. 
cular degree of heat, at which water occupies the least bulk,— qi 
as chstilled water of W is extremely near, in point of specifiiii 
gravity, to common water of 60° or 62°, as different thermome* 
ters, and different degrees of temperate heat arc used in djff^erenj^ 
countries, and by different persons, and as it was ascertained bj 
Mr Everard and a Committee of the House of Commons in I69€^ 
that an English cubic foot of common water of a moderate Ici 
jicrature, c ry nearly 1000 Avoirdupois ounces, (onltt 

^" * —■-' i37439.4 grains), I cannot help ihink. 
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ing th&t the heet of tlislilled water Bhould have been iixcd at 40°, 
and Uial of common water al GO" or 62°. The lower tempera- 
ture of diatilled water would have compensated for the greater 
EpcdfJc gravity of common water ; and both would have coin- 
cided, er very nearly corresponded with 1000 Avoirdupois ounces 
to the cubic fi>ot of water. 

Secondly, The Commissioners ap^iear to me to have pro- 
])06cd«n improper size of a common gallon for malt-liquor and 
com measures, without taking care that the wine gallon should 
be of the same dimcn^one with that standard. The common 
gallcoi, which they recommend, is said by them to contain £77.3 
cubic inches. A number of objections may be maile to a gallon 
of these dimensions. If carried into execution, it would occa- 
sion a complete change both of our dry and liquid measures. 
The present standard corn-bushel is that of 1601, in the reign 
of Queen Elizabetli, and contains only 2124 cubic inches. The 
gidlon derived from it, or the eighth part of that bushel, is S65^ cu- 
bic Indies, or 11.8 inches, nearly g'^th pait less than the proposed 
common gallon. The antient legal bushel, that of Henry VII. 
which was mentioned by Mr Everard in 1696 as above mention- 
&i, contained 2145.6 cubic inches, and the gallon, or eighth part 
of this, is 268.2 inches, which is 9.1 inches or 3'j or SAperccnl. 
leas than the proposed gallon. The common bushel of Excise, 
by which the malt duties are charged, is 18 inches in diameter 
and 8 inches deep, contains 2150.42 cubic uiclies, and was fised 
upon by FarUament in 1(>96, as a near approximation to tlie 
standard of Henry VII. The gallon derived from this, is 268.8 
inches, or j\Bt part, orS|th percent, less than the proposed com- 
mon gallon, which, instead of being a measure of a viean value, 
is confflderably /nrgur i/ian am/ of ike com gallons, derived from 
those legal bushels. If compared with the ale gallon that is 
generallif used in commerce, which Lord Godolphin got mea- 
sured in 1707, and which contiuns 261.36 cubic incJies, the pro- 
posed gallon of 277.3, is 16 cubic inches, or 6 per cent, larger. 
If compared with the Excise gallon of 282 inches, or the stand- 
ard quart which is nearly one-fourth of that quantity, it is no 
doubt of less dimensions. But neither of tlicse measures is used 
in commerce ; though the ale and beer duties are charged at 
that large rale of the gallon, in order to give a small allowance 



i 

I ffime 



l>r Skene Ktitli "it llie- final ItcjMrrt i<flhf 

Ifevour of the brewer. If wc next compare tlie moe {{alloH 

FSxcise, which conUuns S31 cubic inches, or according (o tlwi 

^mensions of the 5th of Queen Anne S30.907 iiiclien, the pro>l 

\ posed gallon of 277.8 inches, is almost exactly a fiflh part lar*' 

I ger I but that wine gallon is not used in the wine or spirit tiad^ti 

^^^■Aough it was meant to give the fair trader an a<lvanlAg(<, at «f 

^^^^H^ when taxes were less fainiliar, and less strictly exacted, rhau' 

^^^^Bpresent The gallon used in trade is (he Guildhall gnlliui off 

^^^^^n inches, as measured by Mr Flamstead, Dr Hutloy and otJitm,^ 

^^^^Ht-168S. In every view, tlieFefore, the proposeil galluii is not ml 

^^^^^bftn value between any of our legal gallon measiu-es uscdan 

I commerce. I would further remark, that a gallon measure fill».i 

I ed with ten Avoirdupois pounds, or 70,000 English Troyi 

grains of distilled water at 6S°, does not contain £77.8 cubio.' 

inches, but only at the rate mentioned in the report, of 8591.79^ 

, grains to the inch, S76.9S inches, and ii' either common wat«U'4i& 

a moderate temperature, or distilled water at 40° of heat wer^ 

used, would contain only S76.4B cubic inches. There is a disri 

. crepancy Ix^tween these of , ^ j in the first case, and of j J ^ in -ibew 

second, which would not merit any regard, if it existed between' 

the proposed standard, and any of the existiilg national gstkxiM 

measures, but is too much to be allowed between (wo Klandttrd^ I 

^^^^A|^ two ways of making or computing the prupu.sed staodjinlti 

^^^Bfbioh ought exactly to agree with each other. But if it isu 

^^^^PPi^ed, and it certainly is desirable, to establisli a oimmon g^^i 

^^^^ron for corn, wine, oil, malt-liquor, and ardent spirits, or fia: 

, both lic]uid and dry measures, instead of adopting one from ten 

I Avoirdupois poundn of water, or of 377.S cubic inchfts, I hutn> 

I biy apprehend that this common mean gallon should contaia 

I 270 cubic inches, die bushel derived from it 21G0 inches, the 

, quarter 10 cubic feet, and the last of corn 100 such feet. As. 

I the near corresiwndence between the bushel of 2150.42 inches^ 

established for imposing the malt duties, and the above busbcL 

of 2l60 cubic inches {where the difference is only 9.5S inches, 

on the bushel, or only 1.2 on the gallon, or jjjth part), coiltd. 

I>e caaly r^sed to a perfect coincidence; as a bushel of 2160. 

cubic inches :UaJn 1250 ounces Avoirdupoi,^ of conmoHi 

Eer, and i "i inches would cont^n 156^ ouncest 

i drams Avoirdupuis of distilled 
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water at 40^, or coBimon water at 62° ; the adoption of- these 
measures would preserre, and even improve the connexion be* 
tween the 'English quarter, and 10,000 Avoirdupois ounces: 
And the being obliged to uae ounces and quarters of an ounce, 
in making or proving a gallon measure, and ounces as well as 
pounds in verifying a bushel, would occasion more accuracy than 
if a round number of pounds was made the standard of either 
the bushel or the gallon. It deserves, also, here to be conader- 
ed, that the actual wine gallon of commerce, which contains SS4 
inches, wants a fifth part of the contents of the gallon here re- 
commended ; that, in fact, most of the gallon measures in tlie 
wine and spirit trade contain 225 inches, so that a fifth part add- 
ed to the price of the gallon, which these dealers use at pre.- 
sent, could easily be added, and a common gallon for both li- 
quid and dry measures would not be obnoxious to them or their 
customers. It may also be mentioned, that by scooping out a 
v«Fy little from the inside of a wooden com measure, it could 
easnly be adjusted to the standards of 270 inches for the gallon, 
640 for tlie peck, and 2160 for the bushel: And it may be add- 
ed, tliat though the common brewer might not be willing to 
give 277.3 cubic inches for every gallon of his ale or beer, 
when he is only allowed 282 inches to himself, or 4.7 inches to 
supply his loss from lx)th waste and absorption, he might bo 
willing to raise the size of his gallon to 270 inches, having still 
IS inches of difference between the gallon of Excise, according 
to which he pays taxes, and the common gallon of commerce, at 
which he sells his malt liquor. Here justice requires that the 
taxes on ale, spirits, wine and malt, should Ikj either proportion^ 
ed to the contents of this common gallon, or continve to be 
cfiarged accordinff to tlie present laws (if Eauise, The great 
object is to get the standards which are used in comineroe^ sim- 
plified, and the measures both made with great accuracy, and 
established with as little trouble as possible. The establishing 
a common gallon of 277.3 will occasion much inconvenience 
Knd great expence, — ten times as*much as would he cxjcasioned 
by using a galkm of 270 cubic inches ; would destroy all connec- 
tion between the English quarter and 10 cubic feet, which 
ought to be increased or confirmed ; and by raising the dimeiw 
sions of our standard corn measures 4 J per vent would prevent 
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trauds, or render them useless. After ali, it may be wdl wcwUi 
consadering, whether, as a miiltiiudc of provincial stsndwda 
must be laid aside, it would not be advittalilo to take a correct 
and invariable standard from nature, the pendulum ihnt vibmta 
seconds for example; to divide this decimally, — to establish 
eitlier a cube or a cylinder of its dimensions, filled with distil- 
led water of 40° of heat, or with common water at a moderate 
temperature, as a standard tim-weight, and also for both dry 
and liquid measures of capacity,— lo get weights and measures 
made correctly from this standard, — to send them to all the 
market-towns, and to put them under the inspection of the Ma- 
^trales ; but to compel no man to use them unless he cli 
to do so. By dividing the denominations of this standard, not 
into 2, 4, 8, 16, as at present with some weights ; far leas' 
7, 14, 28, 112; but intol, 2, 3 and 4 of tlie next inferior deno- 
mination, 24 pieces of metal could weigh out 1,111,110 difleroit 
weights, or three com measures, with boards of partition having 1 
and 4 tenths of their measure on one side, and 9 and 3 tenths oB 
the other, could measure out 1110 different quantities of coro, 
and a merchant's apprentice could perform an operation in p&- 
duction of decimal fractions, merely by measuring or weighing 
his goods. In a short time, the new weights and measi 
ioAic/[ might to be called Commcrc'idl ones, would become (amili- 
ar, — would, from their simplicity and accuracy be gradually 
troduced, and would in a few years become general, when Oief 
might be established. But till that time, no authority higher 
than tlie influence of fashion and example should be exerted, no 
compulsion, no licenses, no fines should be introduced. These 
things would defeat the object intended to be accomplished; 
for men will not be dragooned into any public measure, even 
though its adoption were advantageous ; yet if left to themselva, 
they will embrace what will promote their interest. 

I would conclude these observations by relating a fact con- 
sistent with my knowledge. 

A clergyman, with whom I was intimately acqu^ntcd, had 
a servitude of a footpath which led diagonally through a valu- 
able field, I"*"  '''is glebe or parsonage lands, and along «4iieh 
the people 'd to or from the church could look in, 

both ttt th ,• windows of his house. ThcU" wedt- 
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ly visits both annoyed him and injured the fidd through winch 
they iravdled ; and as he could not get free of this servitude by 
compulsion, he had recourse to art. He made out a very good 
gravel walk, and frequented it daily for some time, as if it had 
been made for his private use and amusement. Winter came on, a 
good-deal of r^n fell, and the diagonal footpath became very 
dirty and unpleasant to the people going to church, or returning 
home. A few of them ventured to try, whether the Minister 
would allow them the use of his fine gravel walk ; and when 
they were not interrupted, otliers soon followed their example. 
In 'a little time they all deserted the diagonal footpath, and 
wait along the gravel walk, which, though a litde longer, was 
a much better road, and by which they could walk nearly as 
toon, and with much more comfort. 

It is in this way, I apprehend, that the Legislators of this 
free and great commercial country should proceed, m equalizing 
our weights and measures. They should make new and cor- 
rect standards, decimally divided. Th^y should send them to 
the market-towns, and put them under the protection of the Ma- 
gistratesy along with accurate tables shewing their relation to the 
other national and provincial weights and measures. They 
diould use them themselves, and promote resolutions for that 
use, but employ no compulsion for their introduction ; while 
they punish severely all frauds in those who use the old or pro- 
rimdal standards. If established on sound principles, the peo^ 
pie wUli soon generally adopt them ; and at no distant period 
they will be introduced and established among all trading nations^ 
I am, yours, &c. 

Geo. SkeiITe Keith* 



Akt. yill.'^Remarks on AzaleOy Rhododendron^ Leduniy and 
Leiaph^ttum ; wUh Characters of these four Genera. Btf 
Mr Davii> Don, Curator of the Lambertian Herbarium. 

JL HE genus Azalea^ as established by Linnaeus, and adopted 
by Jussieu, Schreber, and in short by every botanical writer, 
indudes many plants which are not to be distinguished from 
Rhododendron, unless by the number of stamens, which mJzaJea 
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is uommmily five, aiid in Rhododaulron ten. These numbers, 
however, are so vaxiuble, that they cannot be regarded as of 
sufficient importance to constitute a generic character. Thus, 
for example, JzaJea hidica and lappontca ( Rhododefidron lap" 
ponicuntj Wahlenb. Fl. Lapp.) are often observed to have eight 
and ten stamens. In the Lambertian Herbarium, is a specimen of 
a shrub (R, hispidum mihi) from Japan, very near akin to AxO' 
lea huUcay the flowers of which have uniformly ten stamens. The 
striking affinity which exists among these plants may m some 
measure account for the facility with which they arc known to 
unite in the production of hybrid varieties. The genus Azal^ 
must now, therefore, be limited to A. procumbensy a species 
which affords abundant marks of distinction, and is the only (Hie 
indigenous to Britain. This little shrub agrees in many points 
with l,eiQpht/Uum JmxifoUum (Ledum biuvifoliuniy Hort. Kew.,) 
but the latter differs from it, in having a 5-petaled corolla and 
projecting stamens ; and from Ledum it is distinguished by its 
palyx ; by the bursting of its antherae ; by the dehiscence of its 
capsule ; by the structure of the columella ; and, lasdy, by the 
form of its seeds. In order to po'mt out the characters of these 
genera, as now cgnstitpted, I sha]l subjoin descriptions of all of 
them. 

AZALEA.'-^AzALEiE species Linn, 

Cahfx profunda 5*-partitus, p^sistens. Corolla brevis, cam- 
panulata, 5-fida. Sta/rrina 5, hypogyna, corolla breviora : fila- 
menta plana, glabra : antherae subrotundae, laterales, nudae, bi- 
loculares, intern^ longitudinaliter rumpentcs. PiitUlum 1, sta- 
minibus brevior : germen subrotundum ; stylus rectus, simplex: 
stigma capitatum. Capsvla parva, subrotundo-ovata, stylo per- 
sistcnte rostrata, 5-locularis, 5-valvis, apice septicido-dehiscens : 
valvis ovatis : marginibus introflexis, remotis, rectis. Columella 
subovata, teretiuscula, rugosa, basi gibbosa. Semina oo , mi^ 
nuta, kevia, aptera. Fruticvlus depre^sus, ramosis^imus, pro- 
cumbens, sempervirens, foliosus, rigidus. Folm opposita, parva, 
elliplica, integerrima, coriacea, glabra, nitida, marj^ne revoluta. 
Flares parvi, rosei, pedicellati, in umbollulis numerosis, tcfmina- 
libus disposit^' 

Sp. 1. pi 

Az'alea j n. 
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RHODODENDRON.— Linn. Juss. 

Azalea sp. omnes (praeter A. procumbentem) L. Juss, Calyx 
profundi 5-partitus, persistens. Corolla campanulata vel infun- 
dibulifonnis (mpaiuAs rotata) : limbo 6-lobo: lobis latis, planis, 
sequalibus rarius inaequalibus. Stamina 5-10, declinata, in disco 
kypogyno inserta, ssepiiis corolla multo longiora : filamenta 
gradlia, basi hirsuta: antherse oblongse, apice foraminibus g&- 
minis aperientes. PistiUum 1 : stylus simplex, declinatus, stfr- 
minibus Ipngipr : stigma capitatum, ssepius emarginatum. Cop- 
sula oblonga, cylindracea, $^ulca, 5-locularis, 5-valvis, apice 
djjiispen^; valvis liueari-oblongis : marginibus intfX)flexis, ap- 
pro|iimatis. CdvmeUa tetragona. Semina oo , compressa, sco- 
piformia, ala membranace& cincta. 

fructices rarius arbores, ramosissimi, rigidi, sempervirentes 
vel deddui. Fqfifi altema, integerrima, in aliis coriacea, in aliis 
piembran^cea^ punc glaberrima nunc hirsuta. Flores (in pluri- 
lu8 magni) pedunculati, purpurei, coccinei, rosei vel albi, in aliis 
pxxxA vel crocei, in corymbis subspicatis, terminalibus dispositi, 
lanw fiolitarii aut laterales. Per hyems flores futuri in hyber- 
paculo squamis numerosis dense imbricato strobilem mentiente 
mclu4« 

The genus Rhodora differs from Rhododendron in the anor 
malous structure of its corolla, which is separated into three pe- 
tals, sHgfatly united at the base ; the upper one is thrice broader 
than the two lower ones, is Globed, and resembles the half of 
the corolla of a Rhododendron : the two lower ones are spread- 
ing, and have the form of ordinary petals. This singular struc- 
ture of cprdla, proves the correctness of M. De Candolle's in- 
genious hypodiesis, regarding the cohesion of petals in monope- 
talous conJlas *. 

I doubt much, if the figure of the corolla, imattended by any 
other difl^rence in structure, is to be considered alone suflScient, 
in this order, to constitute a generic division. Indeed Rliodora 
is so intimately allied to Rhododendron, that it may hereafter be 
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Ibund cspeOicnl lo unite thern. The figure ol" ihe corolla varies 
mueli in different species of Wtododendron ; and, therefore, kf- 
lortls excellent spedSc characters, such as in A- anthtq)Ogoi''r, 
duurictim, chamacUtus, ckamtschatictim, 8ic. 

LEDUM — Linn. Jms. 
CaTy^x minimue, d-dcntatus, deflorato evaoescente. Corol^ 
|>if>eta]a, paCens. Stamina 10, in disco hypogyno inserta, civ 
ntlS longiora : filamenta capillaria : anthene subrotundte, a{nce 
lOfis gcminis aperientes. PistiUum 1 : geinnen subrotlUKlum r 
K^lus filiformis, rectus, staminihus brevior : stigma parvum, e»- 
Saturn. Capaula subrotundo-ovata, 5-locularis, 5-valvi8, ' 
^pticido-dehiscens : valvularum margiiiibue introflexis, approxi' 
LBoiatis. Reccplaculum 5-lobuni, cokimella 5-angula pedicelltr 
Semina co , plana, linearia, scobiformia, iitriiique in alft 
^cmbranacca desincntja. 

Frtiticuli ramoMsami, crecli vel decumbenlea. RamvU jtt- 
^ores, tomentost. Folia altema, nunc linearia, nunc lanceolatlt. 
Paut eliiptica, margine integerrima et revolata, supra nuda, red- 
' culatim venoso, subtus lanS fulva instructa ; quando contriUi 
odorcm oromaticHm emittunt. Flores albi, pedicellatJ, in cdrjt^ 
bis temiinnlibus dcnsi. 

h'ElOVnYlAAm.—PersoonSyn. 

Ammyrane Pursh. Ledi species Hort. Kew. et Wllld. (Hft 
tyx profundi' S-partitus, pcr^stens. Corolla ^petala, hypogyi 
Stamina 10, hypogyna, corolla lon^ra : fiknieiita capillarifr 
frlabra : antherie subrotundie, laterales, interne lon^tudiDalitflr 
Tumpentra. PistiU-um 1 : germen subroLundum, glabruui : Ay* 
lus filiformis, graalis, rectus, stmninibus Jungior : stigma. ^aS' 
vum, capitatum. Capsvla subrotundo-ovata, etylo per^stent* 
roEtrata, 5-locularis, &-valvis, rarius 3-locularis, S-vaivis, [ 
scptiddo-dehiscens : valvis ovatis : mar^nibus introflexis, i 
Us, rectiG. CulumeBa subovAta, teretiuscula, rugosa. iS'fflUMl^ 
09 , minuta, Icevia, aptera. 

FrucHc ' ctus, ramosissimus, sempervirens, nffdoM^ 

foliosiis. parva, nyalia, plans, integerrima, < 



oea, gUbr^ luoda. JF^Mvrpanrij alUf^pedicellaG^in'co]^^ 
tenmoalibus-nuineroflL 
Sp. 1. buxifi>Iium« 
Ldophylliim buxtfolium; EUiM^ Canfkei Georg. 1. p. 467. 

Leiophjllum thj^mifolium, Perso&n Syni, 1. p, 477» Ammyr- 

sine buxifolia. Pur3hi^.Amer.ifepi.l,p^ SOU Bot.Rtgist. 

t. 531. Ledum buxifolium^ Hof*i. Kew, 2. p. 66. Berg. Act. 

Petrop. 1777. p. 218. i. 8. / 2. WiUd. 9p. pi 8. pi 602. 

Mich.fi. Amer. bar. 1. p. 260. Ledum thytnifoliuni. Lam. 

Encycl S.p. 4B9.iaust. gen. t. 368./ 2. 



Abt. IX.-— On the Geographical DistribtUion '^Insects. By 
M. Lateeille. (Concluded from Vol. V. p. 378.) 

Jj(Lai3Y lepidopterous insects, which form particukr groups, 
and , a variety of other species, will remain a long time un- 
known. All the successions of species spread themselves gradu- 
ally from east to west; and reciprocally. Many of those which 
are ibund in the provinces of Normandy and Brittany, inhabit 
also the southern parts of England. The departments situated 
on the left bank of the Rhine, to the north, have, in thb respect, 
a community of species with the naghbouring provinces of Ger- 
many. Some of the Levant spedes, such as the Cantharls oru 
tntalisj the Mylabris crassicomis^ a beautiful variety of the Mc 
lohntha occidentalism brought by Olivier, and some of the cUur- 
luQ Lepidoptera, appear to have travelled towards the west,' and 
to have establidhed themselves in the Austrian territory, near Ti- 
enna. It appears to me, from the collection made by that cele- 
brated naturalist in Asia Minor, in Syria, in Persia, &c. that 
the insects of these regions, though nearly allied to those of the 
south of Europe, are yet, at the same time, for the most part, 
gpedfically distinct. I have the same opinion in regard to those 
of southern Russia and the Crimea. The insects of the coasts 
of Coromandel, of Bengal, of southern China, and even of Thi- 
bet, of which some have been communicated to me by my liberal 
friend Mr Macleay, have many points in common with each 

d2 
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other ; but they are absolutely distinct from those of Europe, aU 
though they may be generally classed in the same genera, as 
well as in some of those of Africa. We do not there find any  
species of Graphiptera, Akis, Scaurus, PimeUa, Lepidium, or 
Erodius, genera of which Nature appears to have confined to tbO' 
southern and westemparts oi the Ancient Contine nt. Fab 
dus has asaigaed to the Eas tindics some species of Braclaf- 
ccrua i but I have never be^n ahle to discover a single indU 
vidual of that genus among the numerous collections whicb 
have been formed tliere. The genus Anthia occurs in Ben- 
gal, but further than that lliey do not find a single spe- 
cies. 

The island of Madagascar, in respect to its natural families dt^ 
insects, is allied in some points to Airica. But its spedes ar^ 
very distinct, and many of them have no analogies in that couo^ 
try. The islands of France and Bourbon, offer also vestiges of, 
the 8am^,aflinity. The insects of these colonies appear, however., 
in general, to keep closer to those of the East Indies ; their ntiik 
ber is very limited. 

Although the entomology of New Holland has a pecufiaf 
type, it is, nevertheless, composed \i\ a great port, uf species analocj 
gous to those of the Moluccas and the south-east of India *. Tb^ 
genus M^labris, of which the species are so abundant in the 
south of Europe, in Africa, and lu Aiia, does not appear to paas 
beyond the island of Tinjor. If such be the case. New Holland 
would bear a trait of resemblance to America. In like manner^ . 
we find ibere the geuus Papains, of which the species are ktioira , 
more particularly to inhabit the New World. I suspect that the. 
natural productions of that western hemisphere, considered undei. 
the relation of generic groups, are more allied to those of the 
east of Asia than to our own. It is known, that the Marsupial . 
animals are confined to the eastern extremity of the Andont CtMK 
tinent, and that tliey again appear in the New. I could produce 
Other examples, of which some might be taken from the class of. 
Cn^staceous animals. 
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The insects of New Zealand, of New Caledonia, and proba- 
bly those of the circumjacent islesj appear to me to have many 
affinities with the spedca of New Holland. I presume it is the 
lame with some other archipelagos of the great southern ocean. 
These islands, chiefly composed of aggregations of coral 
rocks, form a chain which unites tliem to those of the west, and 
from which they have been able to receive their productions. 
But, on the American side, there are no groups of coral islands 
to affbrd such a mode of communication. Hence, it happens, 
that many of these islands are American by their geographical 
position, hut A^atic in regard to the animal and vegetable pro- 
ductions of their soil. 

The New Continent presents a like progressive march in the 
changes of species, relative to considerable differences of latitude 
and longitude. M. Rose has collected in Carolina many spe- 
cies which are not found in Pennsylvania, and still less in die pro- 
vince of New-York. The researches of Abbot on the Lepidop- 
lera of Georgia, prove, that they find there certain species of that 
order, of which the principal seat is in the Antilles. The banks 
of the river Missouri, for about twenty degrees to the west of 
Philadelphia, serve lor the habitation of many peculiar insects, 
of which I owe the communication to Mr Macleay. I have al- 
so seen a collection formed at Ixiuistana, and have there observ- 
ed other mutations. The entomology of the Antilles presents 
a contrast lo that of the United Sutes. The island of Trinidad, 
in the TOth degree of north latitude, produces equatorial species, 
such as the butterflies of the diviaons called Mendaus, Teucer, 
&c., which are not to be found in St Domingo. The first named 
island is also characterised by the Danypus or Armadillo, a qua^ 
druped unknown in the latter. The Brazils possess insects 
found equally in Cayenne ; but they also produce a cloud of 
others which are peculiarly their own. 

If we institute a comparison Ijetween the parallels of the Old 
and New World, with respect to the temperature suited to 
the various species of insects, we shall find that these parallels 
do not in that respect correspond. The southern insects of the 
western hemisphere do not extend so far to the north as in ours. 
Here, as we had formerly occasion to observe, they begin to ap- 
pear between the 48(11 and 49th degree;, of north latitude ; while 
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ia the western world, thoy are Bcarccly found, until wc reach 
the vuinity of 43° north latitude. Tho genera Scorpio, CU 
coda, Mantit, are always our guides. When one reflects 
OR the [4iyacal constitution of America, when wc con^der-' 
that its soil is much irrigated, cousulerably mountmnous, covct- 
ed irith great forests, and that its atmosphere is verv moist, mi 
may conceive without difficulty, that certain genera of insects oC 
ihc' Ancient Continent, which affect dry, sandy, and very wum 
situations, sucli as Anthia, Pimelia, Erodius, Brackieerus, &e. 
would be unable to cxibl on the rich, humid, Winded s(»l of that 
New World. Also the number of carnivorous coleoptera, is pnK 
portionally less on the New than the Old Continent, and their sitt- 
is often inferior. The scorpions of Cay«ine and of other equi- 
noctial countries, are sctwcelj larger than that species of. the' 
south of Europe called occltanus. They are, then, far front- 
equalling in size the African species calle<l Afer, winch is aimoA 
as large as our river cray-fisJi. But America yields not to the 
most fruitful countries of the ancient Continent, in regard to tiiei 
species which live on vegetables, especially of the Lepidoptermisor-> 
der, and in the genera Scarai/ann, Chryxomeia and Ccrambyx, &C» 
It is also abundant in tlic wasp and ant tribe ; in orthopteraus in* 
sects and spiders. The sontliern parts of China, however, and the- 
M<Juccas, appear to preserve a kind of superiority, in giving btrth 
to such insects as the PaplMo priamus, the Bombyx atlas, &c. 
of ■which thedimenMonssurpass those of the American Lepidi^ 
tera. One fact which I ought not to omit, is, tliat Europe^ 
Africa, and Western Asia, have scarcely any insects of the 'ga-' 
mis Pfiasma or spectres, mid those few very small ; wMlst thcw 
of the Moluccas and South America are of a very remarkable' 
size. The atmospheric and habitual humidity of the New Con- 
tinent, its narrow and prolonged form, the vast extent of the 
seas which environ Jt on all parts, and the nature of its soil, fur* 
nirfi us with an explanation of the disagreement whi(>h i« to be 
observed between its climates and tliose of our hemiejihere, cen- 
Bidered under the same parallel. TheNewContineiilis to the 
Ancient World, what England is to a great pait of Europe. Nor- 
mandy and - TOmpared with the provinces of Prance 
situated to d also furnish us willi analogous rc- 
ijcmblances. 
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We have already EaJd, that tlie distinct'ion of climateB given 
hy Fabricius, was in many points arbitrary and injudicious. Thin 
Tpe now *»mo to confirm, by our general observations on the lo- 
calities proper lo the genera of Aradinides and of insects. What 
I wish to attempt is. if possible, to establish, with the resources 
of geography, divisions which may coincitle with our actual zoo- 
logical knowledge, and even with tliat which shall in future be 
acquired. 

Gre»tland has been to mtturaJiHts'the extreme boundary of 
tbeir Ksearclies towards the Arctic Pole. From the examinatiwi 
which Otho Fabricius made of its insects, and which, with the 
Antcbnides, did not exceed in number 81 species, it appears tliat 
these animals are, in whole, the same as those of Denmark, of 
.Sweden, and more es^pecially of that portion of Lapland which 
rises from the latter kingdom. One may consider the norihern 
mtremitiee of Greenland and Spitzbergen, that is to say, the 81s( 
degree of north latitude, as the points wheie vegetation termi- 
nates. But to obviate all difficulty, and for the sake of esta- 
blishing a duotlecimal division, which will be convenient and 
frequently agree with my observations, I sliall run batrk this last 
limit of vegetation three degrees higher, or to the 84th degree. 

We have seen that Lapland had a special Faima ; that those 
of the Boutli of Sweden, of the north of France, as far as the cH- 
mate of Paris, and of a large portion of Germany, exhibited a 
great similitude; that tlie southern insects sliew themselves forlbe 
fint ume to the sonth of Paris ; and exactly in those places where 
ihe vine begins to prosper, by the influence of the mean tem- 
perature alone. We have said that the cultureoflhc olive, which 
cranmences in France between the 4-S' and 44° of latitude, an- 
nounced more particularly the domain of the species of the south ; 
and that those of still warmer regions appear twoor three degrees 
lower, towards the northern limits of those counlries in which 
Ihe orange and the palm flourish in the open air. Barbary, 
where the date tree comes to perfection, and where they culti- 
vate Ihe sugar cane, the indigo, the banana, fee. presents us with 
some genera of insects proper to the countries in the vicinity of 
ihe equator. Finally, wc perceive ourselves lo approach it atill 
ilearer, while viewing the species of the south of Egypt, Senegal, 



r 



56 M. Lalrcille mi lite Geog^raphicat DiHri/rution of hmccU. 
Stc. Now, if we divide by twelve degrees into twdve eectjoa 
Mid commence at the 81" of north latitude. a meridian wliich wouldc 
proceed from the weelero parts of Spitsbergen or the neig^ibour*' 
ing coasts of Greenland, we shall have a suite of Utitudo^ 
whicll will correspond successively to tJiose of the limits of counc 
tries which we are to examine, under the general relatims cty 
Zoology and Botany. We shall continue these sections, each; 
consisting of twelve degrees, beyond the Equator towards lb». 
Antarctic Pole, and shall stop at the 60°, under the parallel of 
Sandwich Land, which, on that side, may be regarded as the «* 
phiS vltra of geographical diacovery. 

Those intervals may be divided by twelve, the aliquot part^ 
of their diiference. Thus, for example, the arc comprised l)e*r 
tween the 48° and the 36^ ol' N. Lat., lessened necessarily byt 
some of its parts, ivill give the numbers 45°, 42°, 39°, of latitudei^ 
to which many of my preceding observations apply. It t^pean^ 
to me always certain, that a space in latitude, measured by tn, 
arc of twelve degrees, some local variations being abstracted^ 
produces a very sensible change in the mass of the gpecies> ue^ 
that such change is almost total, if the arc is doubled to S4i% 
as from the north of Sweden to the' north of Spain. Thuf 
change takes place equally in the direction of the lon^tude; but 
in a much slower manner, and at greater intervals, snce dlft 
mean temperature, without particular and modifying i-auses, 
would be uniform under the same parallel. In proportion as 
one advances towards the poles, the extension of die spetdes entv 
braces a greater number of geographical divisions, because duA. 
of the parallels of longitude diminishes progrcssavelj, on leaving, 
the Equator. But other circumstances also tend to reduce 1 
number. 

The insects of America, even those of its northern provinttsi 
at least as far as Canada, differ specifically from ours, wbiisf 
those of Greenland appear to be European ; that last countiy 
shall be, for our geography of the insects of the Ancient Conb- 
nent, the point of departure of our first meridian. It would bS) 
on every hypotlieas, intermediate between the two beniisphcrcsi 
The Cans Cape do Verde Islands, and Madeira, are 

African, \ -if their productions, Our meridiaot 
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thea^ wi]l Follow a middle du'cclion between these iHlands, antl 
tile most eastern cape of America, that of StRoque in Brazil. It 
will pass by the Western Azores, and die island of AHXusion, 
Kod will come to an end a little tu the west of the Sandwi^ 
Land. Its lon^tude will be 3-1° west of the meiidian of Pans. 
According to my ab»er\'ations on the inseels collecied in Persia by 
Olivier, and the resemblance which they bear to those of the sonth 
of Europe, and the north of Ainca, and the essential diflcrences 
which may be observed in their comparison with tbose ol' the East. 
Indies, I am induced to believe, that the greatest changes in the 
epecies take pWe In the south, towards tlie frontiers of Per»a and 
India t ^d in the north, at a short distance from the eastern sde 
tif the Uralian Chain, and the Sea of Azal, a little beyond the 
tneridian, which is under the 60° to tlie east of Parife. We may 
nearly establish this limit at 6S° *, a little to the west of the Obi, 
irf Balk and Candahar, &:«.« wliich will give us the means of con- 
^uing our duodecimal divi^ons; for if we add the nijmber df 
GH" totbatof iil", the dtiferenceof our first meridian and that of 
Palis, we shall have 96, a quantity susceptible uf being divided 
without fractions into eight parts^ of which each equals the 
thitlaetli portion of a circle. We shall thus sepai'ate the An- 
cient Continent into two great bands, of which one is western, 
the other easteni. If we give to tlie latter the same extent in 
bugitude, or 96°, the meridian whith will terminate it to- 
wards the east will be 158" more eastern than that of Paris. 
U will depart from £amtchatka, will direct itself to the Caro- 
linas, and from thence proceed between New Holland and New 
Zealand. Augmented by one-fourth, or 34", this band will 
have for its eastern limit another meridian, wliich, at I8S° to the 
east of Paris, will pass near the East Cape in the Straits of 
BehiTng, will prolong itself beyond tlie Friendly Isles, and form, 
without any error of importance to our object f, a line of 



■At Uie western declivity of tlie mountuina whldi separate Meki&n and Sedje«- 
tui ftma Hindoslaa, and of tboac which are inteimediate between the Great and 
the Little Bucbarin, to^'ards the Kiurces of the Jikon and Gikon. 

■^.ll ia [uuhablc Uul the animals of the cuuntdeE nbich lErminati: llic nurtb- 
aUl<krA«H> and the norlh-wcsl of Aitieiii^a, ui which arc adjacetil lo the SCraitE 
of Billing, have much ia common wilh each ulhei ( thus tbeEC sMits do uoi 
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demarcstion between Asia and America. The odicr 144" 
will complete the circle of tlie equator, and will be the «ttent iH 
loD^tude of the great zone proper to ihe insects of Antenca. 
We shall divide it equally, and, under the same denomituu 
tions, ioto two equal portions of 72" each. Thus the circle of 
the equator will be divided into four arcs, of which the value will 
be 73°, 72", 96*, and 120", or in the proportion of six-thirtjeths, 
eight-thirtieths, and ten-thirtietlis. The extent in longitude of 
the Andent Continent will comprehend 816", and that of the 
New 144° ; compared with the entire measure of the Equator, 
they will give the following pn^nions : eigh teen-thirtieths, 
twelve-tliirtJeths, or nine- fifteenths, oix-fiftcenths. 

Our lesser zones or climates will be Arctic, or Antarctic, ao> 
cording to their position on this or the other side of the Gquw 
noxial Line. The climate comprised between the 84' of north 
latitude and the 72", will bear the name of polar climate. 
Advancing towards the Equator, and still continuing the divietoo 
of twelve, we shall iiave the following : sub-polar, superior, 
intermediaie, super-lrojiical, tropical, and egttaiorial climates; 
but as I have cut each hemisphere into two great parts, I shall 
distinguish the climates of each of them by the epithet of western 
of eaatef'Ti. The Antarctic Climate shall only con^t of three 
sorts, ance we go no further than to the 60° of south latitude ; 
those which I would call Polar and Sub-polar are those sup. 
pressed. The di^isicms and denominations will be the same (or 
the two Continents. Let us nmkc useof them by some applica- 
tions to the northern and western part of our Continait, being 
that with which we are best acquainted. 

The polar climate will present the insects of the greatest part 
of Greenland, of Iceland, and Spiizbergen. In the suf>-polar 
climate we shall find those of Norway, and of the north parts rf 
Sweden and European Itussio. In these arc the insects of the 
voidest countries. We shall place in the superior climate those 

furra but an BrtiHdal deraBreation, like lEiat produced by Iboae of Gibrallnr, betn-eM 
Europe and Aftiea. The meridian which BctvM us be ihc liinil between Ada and 
America, cuts iii i-— u- .irts Ihc ocean comprised between the raarilirac euBslt 

if Ccuiton, and t ■, which arc iincter Ihe same latitude. It would 

k fittm gccgro 'iral dlvi^on. 
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of Great BriUun, of the soutli of Sweden, of the north of France, 
as iar as the inferior course of the Ijoire, of Prus^a, of Germany 
Proper, and of the south of llussia, as far as the Cnmca, ex- 
clusively. The intermediate climate, at ecuial Jislaiiecs from 
the polar and equatorial, will comprehend all the other insects 
of the south of Europe, and of a western portion of Asia. Those 
from the norlli of Africa, to the Equator, belong to the climates 
which I have named auper-tropkaly tropical, and equatorial. 
These western climates may be divided, by a meridian, in- 
to two equal parts of 48" each •. This meridian would 
pass under the 14® efist of Paris, near Vienna would leave lo 
the east, the most southern part of Italy, Turkey in Europe, 
Egypt, he. Now, we have alreaily observed that many insects 
of the environs of Vienna, are found also in the Levant ; and 
that those of tlie kingdom of Naples, of Egypt, and of the 
anuth-east of Europe, appear lo differ, for the inoat part, fram 
the species of the southern and western species of that division of 
the globe; we can then form here Sub-cliniates. If we cut the 
eastern band, of which the extent in longitude is 120°, into 
four equal sections of 30° each, by meridians, we shall have 
sub-climates, of which the boundaries accord with nature. Thus 
the first will comprehend Hindostan, Thibet, the Little Ducha- 
ria, Western Siberia, Ptc. In the second we shall find almost 
all the Philippine Islands, China Proper, and the regions to the 
north, as far as a little beyond the river Lena. The Corea, 
Japan, the country of the Mantcheus and theTonguses, &c. will 
form the third. Lastly, the fourth will present u.s with Kam- 
tschatka, and the other countries which terminate tlie noclh-east 
of A^ America could also be subchvided in tlie same maimer, 
or in parts of 36°. 

I am sensible, that Nature, in her distribution of localities pro- 
per to the species of thtse animals, frequently swerves from the 
regular march which I have traced ; tJiat her lines of habitation 
form curves and anuoatics, and that they. are even interrupted 
or crossed by others. But I have simply wished to sketch out 
a BOit of geographical map ; I have endeavoured to cireumstTibe 
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it w wetl as poBshtr, to divide il lUM^irdmg to some fixed prin- 
dplca, '"'o parts which were in harmony with my observatiuas, 
sn that the blanks ur squares might be iilleit up, in pruportioii as 
tJic objects which ought to be there placed should tw discovered. 
I have proposed to myself, in a word, to make j^eography se- 
«ord with entomology in a general manner, not susceptibleof ex- 
treme rigour. For the rest, it is, as I have already said, on at- 
lenipt which has need of renewed consideration. 

The progressive increase in the intently and duration bf heati 
has an influence on the size, the developement of the muooiu 
membrane, and the colours of insects. In ^neral, tlie nearer 
we approach the et^uinoctial rcpons, the more we find qieciee le- 
markable for their size, the eminences and inequalities of thar 
bodies, tiie brilliancy and variety of their colours. I believe 
I may assert, that the augmeniatiiin of light tends to amvert 
the yellows into red or orange^ and that its diminution causes 
them to pass into white. The same observation apgiliee aJso ta 
shells. The Helia: iwmoraiiit, which, in our climate, has a yel- 
low ground or base, is red or reddish in Spain. When, in pro- 
ceeding finom north to south, we arrive at the island of Tenoriflfe, 
we there perceive that our cabbage-butterfly (Papilio cheironthif 
Hiibn.), and that which we name Vulcan {atalanta), have eat-' 
perienced a modification of their colours. The diurnal buttcr^ 
flics of our mountains hate, for the most part, the base of tbt 
wings white or brown, more or less deep. 

These observations on tlie climates of insects, B;c. interest the 
get^rapher not less than the naturalist. They may prove use- 
ful in the determination of the natural limits of some disputed 
countries, as in the case of islands situated between two con* 
tincnts, the respective distance of which may be too great to 
enable animals and vegetables to be propagated from the one to 
the other. We have seen that Greenland, which geographers 
join to America, is, according to the Fauna of Fabridus, tnure 
allied to Europe, or at least, that it may be r^arded as a middle 
land, to whidi either continent may lay claim. Thus, the Ca- 
nary Islands and Madeira, ought to be associated to Africa, for 
the msects foi--"* "'  are perfectly analogous to tliose of Bar- 
and th( itrics. America, also, difiers under 
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the same relations, from the western regions of our hemisphere, 
and we iDUSt conclude, that il has not been detached from h 
during the last revolution of our planet. Lastly, wheu I ob- 
serve that the insects of the countries which surround the basins 
of the Mediterranean, tlie Black and the Caspian Seaa, singular- 
ly resemble each other, as lo the genera and families in whicli 
they are grouped ; when I consider that die greater number of 
them live exclusively on a soil, sandy, usually salt, and little 
wooded ; that the vegetables of these countries also present many 
points of agreement, the thought immediately rises in my mind, 
that such countries have drawn their origi'n from the waters of 
the ocean ; but I fear lest I permit myself to be carried away, 
by a sfnrit of system. I shall only beg oi geologists, to whose 
judgment I Gubnut my conjectures, to permit me to give 
the analysis of a curious passage in Diodorus Biculus, (b. ii. 
art 70,) wliich appears to me to preserve, under tlie vdl of 
allegory, a tradition relative to the changes which these coun- 
tries have undergone, which I tliink not inapplicable to my 
subject. 

" The earth brought forth JEgide, a horrible monster, from 
whose throat issued a. feaH'ul quantity of flames. It appeared 
first in Phry^a, burned up that country, which took its name 
from the disaster, followed, as far as India, the ch^n of Mount 
Taurus, and reduced ail its woods to ashes ; then falling back 
upon the Mediterranean, it fired the forests of Liban, ti-aversed 
jEgypt, carried its ravages as far as the western parts of Lybia, 
and, once more changing its direction, tomiinatcd on the Cerau- 
nian Mountains. It desolated the country, caused a portion of 
the inhabitants to perish, and forced the remainder to expatriate 
themselves to escape death. Minerva, by her prudence and 
courage, slew thJs monster, and has since liorne its skin on her 
breast as a delensive armour. Tlie earth irritated by its death, 
gave birth to giants, which were vanquished by Jupiter, aided 
by Minerva, Bacchus, and other deities." 
Here, as in all the mythologies of antiquity, the various 
, agents of the power of nature arc deified or personified. The 
-action of subterranean and volcanic fire, is represented under 
the allegory of a frightful monster, vomiting forth torrents of 
fire, which travels over, successively, the mountains of Ania Mi- 
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nor, Armenia, Media, Hyrcania, Liban, At1a«, &c. antl gBining 
tliose of Greece, terminates its desolsting course on the moun- 
tains of Kimesa, in the face of Italy. Now, tliese are preoaely 
the mountains where iniiier^c^sts have detected the traces of 
volcanoes. 

Even in the tiine of Homer, the geographical knowledge of 
the Greeks, relative to the soutli-west of Europe, was very ob- 
scure, and it is tlicrefore not surprising, that, at a period much 
more ancient, the trodiuons have not embraced a greater eximt 
of country. 

The calm of Nature, the rrpoee which she accorded to tltese 
unfortunate r^ons, by the extinction of the devouring fire*, 
and the re-establishraent of order, were attributed to a ctaiBid- 
ing and benefictat divinity, to the wise Minerva, and such >% 
perhaps, the primitive origin of the coneecxation which the Alh^ 
nians made to her of their cities. 

Pardon this digres^n. I believed myself to have cso^lt'S 
glimpse of the manner in which tlie remembrance of the lait 
volcanic eruptions, of which a western part of tlie Ancient CoB- 
Unent has been the theatre, was perpetuated ; that it had been 
clothed, after the manner of all tlie early historical facts, under 
the disguise of fable ; and I have therefore produced the mo- 
tives of my conjectures, attaching to them no other iulcrest than 
that which a search after truth inspires. 



Abt, X. — Observations on the Countries of Congo and iu- 
ango, aa in 1790. By Mr Maxwell, Autliorof the iMUm 
to MuiJGo Paak, &c. Stc (Continued from Vol. V. p. SSJSi)\ 

Birds. — Loxia, orlVkidaJt Birds. — Xhehe are vast nam- 
bers of these in Loango. They are about the size of a buUfinch, 
and are marked like that bird on the wings. The feathers of the 
tiul, wliich is about five times the length of the body, are beau- 
tifully arched, and have a fine gloss. The Portuguese, by 
whom they a— '■ ' 1 Humpasara chamada veuva, prize than 
highly for i 'nd keep them in cages in their houeei, 
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where I have often seen ]hsta.^Boolkoco. Some travdlers 
have asserted, ihttt Angola abounds with Peacocks, which are 
inclosed within high walls for the king's amusement, and that 
Done of the natives dare kill them. These, I suspect, are 
the Boohcoco of Augoya, a very beautiful bird ; but to what 
speciea it belongs, I know not. It has neither the scream of Uie 
Peacock, nor his train. It ia about the size uf a pheasant, — 
very wild,— and numerous. The nniue Boolicoco, is derived 
from its note, cM-coc-cor. The back and wings ore of a light 
green, — the breast, and the large feathers of tlie wing, arc 
brown, — tlie bill, red and yellow ; tlie tall is long, and covered 
with transverse bars of green, black, and yellow; but without 
moons: it has, however, the crest of the peacock.— Pi^Ton*. 
Loongo can boast of a great variety of Pigeons of all colours ; 
mme are green, so that they cannot be distinguished from the 
leaves amongst which they conceal themselves. They are fre- 
quently so fat, as to burst when brought down by a sliot, — Mam' 
gtianza. This bird is about the size of a turtle-dove, and of 
moet exquisite beauty. The bloom on its gorget, when distend- 
ed like that of the pigeon, varies from a flaming purple to an 
intense blue, according to the light in which it is viewed. They 
are to be seen in large flocks, hovering near the fishing parties. 
It is, I believe, the Blue Roller of the Leverian collection--^ 
Pelican, The Pelicans of Congo, which are tlie largest of (he 
kind that I have seen, keep together in flocks of many thou- 
sands. They ore quite unpalatable, from their rank fishy taste. 
I have sometimes shot them, and stufled their skins; but owing 
to a Miperabundonce of oleaginous matter, and the warm wea- 
ther, they could not be preserved. The wings, when stretched, 
measure ten feet from tip to tip.— Parrofa. Every morning, the 
Parrots leave their roosting places in large flocks, in search of 
lixxl, and return in the evening. A confused noise denotes 
llteir flight. They nestle in societies on the large cottoo-trees, 
and it was no uncommon thing to see upon one tree alone, up- 
wards of an hundred nests. These are generally scooped out of 
,tbe bark, which is very tlitck and easily penetrated. — Coosh En- 
.queta. This is a green Parroquet not larger than a sparrow, — a 
.very pretty bird.— roucan. There is a species of Toucan in the 
woods, about the size of a magpie, with a monstrous protuber- 
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mcc upou the upper mandililt^. I believe it ia the RampbftitiM d^ 
scribed by naturalists. — Flamingo. The brilliant scarlet plumags 
of this bird produces a beautiful eflect iu a flock : the length of' 
its legs, however, gives it rather an awkward appearance on 
ground ; but these, and its lung neck, are absolutely necessaiy 
for procuring its food, which it searches for amongst reeds, in 
marshy grounds, and in pools of water. The tbrm of the uj^xS' 
bill is well calculated fbr assisting it in this operation. When.' 
Ayio^, the whole bird exhibits the form of a cross, whence thli 
Spauiards and Portuguese call it the Bird of Christ, and tbem* 
fore will not suffer it to be molested in their territories. Tha 
islands and sand-banks of the river are frequented by vast 
of Flamingos, Muscovj- ducks, plovers, coots, curlews, wateF> 
hens. Sic. — Oxal. Among others, there is a small Homed Owl,; 
about the size erf a canary, — a very angular little bird.— ^nol. 
Ums. Great numbers of these frequent Congo in September. 
They are much larger than those which visit Britain; bat 
whether they migrate, or remain in some part of the countijf 
throughout the year, I could not ascertain. 

There is a small blue bird about the ^ze of a linnet, wluel^ 
from its social habits, deserves to be mentioned. It nestles 
whole flocks upon a dwarf bushy tree, and I have 
counted to the number of five hundred nests upon a single 
One is apt at first sight to mistake them for fruit. 

Grass-ci.oth. — The substance pf which this is manufactured,, 
is prepared from the inner bark <rf" a broad-leaved plant of the 
bamboo species. During the intervals of leisure in the huntii^ 
and fishing seasons, great quantities of it are collected fram i 
marshy grounds ; and at the rendezvous of each party, evt 
idle person is immediately set to work to prepare it for use bft. 
fore the sap exhales. When completely disengaged from dl» 
external bark, it is hung up in handfiils to dry : — part of ilU. 
afterwards stained with various substances, which produce very 
vivid and lasting colours. It is then worked up into cloths" 
end different pieces of dress. 

There is a small kind, chiefly used by the princes,— covered 
with raised ' "" great regularity, and surrounded with 
fringed boi 'xe all made from the fibres before they, 

are sptiu. i 's performed by the simple o^ieration 
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rf twisting the fibres upon the thigh, with the hand. In this 
state, it is wrought into shawls and caps, and other pieces of 

dress. 

The caps are knit with a single needle in a very ingenious 
manner^ — commencing at the crown. They present the appear- 
ance of alternate zones of raised and inverted work, assuming 
different patems. Their value varies from one to two guineas. 
The shawls are generally of a circular form, with an opening 
in the middle to admit the head. They likewise are knit, and 
have a variety of open work upon them. Two small semicircu- 
lar segments are left opposite to each other upon the circumfe- 
rence of the shawl : from each of these, a large tuft of untwist- 
ed fibres is suspended by a number of threads, wrought into the 
shawl alongst the margin of the segment, like radii of the circle 
of which it is a part. These tufts serve both for ornament and 
flj^ps. 

If the material, from which these articles are made, were ma- 
nufactured in the same manner as flax, it might become very 
valuable ; for it could be reduced to great fineness, the fibres 
being remarkably strong, and capable of very minute division. 

Money.— When manufactured, grass-cloth becomes the repre- 
sentative of wealth : each piece is about 20 inches long and 15 
broad, and worth threepence. With these, purchases of slaves, 
ivory, com, pepper, &c. are made ; and a person going to mar- 
ket, takes a roll of them under his arm. A certain number 
sewed together^ make a piece of a proportionally higher value, 
whidi at the same time serves for clothing. 

TaEEs.'^-^Travellers say, that Congo and Loango abound 
in great varieties of beautiful trees, shrubs, and flowers ; but 
during the seasons in which I have always happened to be 
there, they were not conspicuous ; a few scarlet flowering trees, 
at a distance in the forests, being all that were observable 
i'rom the river. It is well known, however, that pieces of. 
valuable cabinet timber, have at times been picked up among 
the fire wood, and sold in Liverpool at one guinea a foot. 
Bar-wood, or red Saunders, grows to a very large tree. It fur-' 
oishes a valuable dye, and constitutes the chief article of trade 
at Mayumba, where ships of 400 or 500 tons burden come for it. 
The Ebpny-tree abounds in Loango, and furnishes sceptres for 
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tlie princDs uf the couatry. There is a species of c8M, ' 

il'cut at tlie proper season, would make good walking-Bticka. 

Cotton-tree. — Thia tree grows to an enormous nze. I n 
surcd two al Malemba, eadi 18 fatlioms in orciunfereace. Thi 
Ijark, wbich is aa inch thick, yields a milky juice when wouiH 
ed. The wood is so pervious, that it admits of Hooden peg^ bi 
ing driven into it, wliereby ihe natives are enabled to awMt 
the tree in search of the birds whicli build among its branches 
It is called by Europeans, the Palaver-tree, from the c<Mi3uIt« 
lit»is thai are held under it. 

ELASTIC Gum, or Indian Biibber. — The tree which ^HDcliiei 
this substance is very abundtiut hero. The gum, when fie 
drawn from the tree, resembles cream, both in colour and coi 
^stence; and it is probably in this stale that the South Am 
ricajisrun it upon bottle-shaped moulds. Upon exposure totl 
air, it (juickly coagulates. The natives form it into foo 
which have an astonishing spring and elasticity, and are » 
lily adapted i'ot that purpose. 

Calait.^sh.- — This is the shell of a. species of gourd, used f, 
holding wine and other liquors. It is sometimes beautifully c 
nanientcd with indented figures. 

Fruits. — Very few of the West Indk fruits are to be fou 
either in Angoya or Chimfooka. A solitary Lime tree at Oyab 
Haven, is the only one I have observed ; but, according to tl 
reports of the Bushmen, pine-apples, oranges, and sugar-ciui^ 
grow luxuriantly in the interior. They have, however, fp 
peculiar to the climate, which are very refreshing to seamen s 
long voyages. There is one called Phooie that grows in bandidg 
like grapes, of a pleasant aokl taste ; also a black plum, lai^ 
than a damson, of on agreeable musky flavou 

Vegetables. — The thief articles of vegetable food in Gaogi 
Tand Loango, are plantains, Indian com, cassava, peas, potato 

ms, and a species of nut which is roasted fur ea^g. 

e all very abundant, and, as before mentioned, are priDdp8% 

Ireultivated and gathered by tlie women. The plantain and o 

rrnva are of ^'ery rapid growth, and extremely productive. Thctif 

peas, called by the French the Angola pea, grow upon a taSt 

thrub not le laburnum, six or seven feet high, audi 

though ral Uilent food than the common pea, t 
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vaj agreeable and well tasted. They have altao a pleasant odo- 
rifenws ipeppcr^ with which, along with Cayenne, they season 
their meat& Cotton, Cayenne pepper, and Palma Christi (the 
shrub from which castor-pil is extracted), grow spontaneously, 
and may be collected in any quantity. 

MiVKSALS.— Of these I can say nothing, having been at no 
pains to collect specimens ; but if we may judge from the pom- 
pous names of Mountains of the Sun, and Mountains of Crys- 
tal, given by travellers to some of the high ranges of land, a 
great variety of these might be obtmncd. At Malemba, the na- 
tives brought me a cubical piece of blue shining ore : it was 
Iieavy, and not unlike lead-ore ; but on examining it a month 
afterwards, I found that the action of the mv had reduced it to 
£1 grey powder, which makes me suppose it was manganese. 
Some of the rocks in the Congo have a greenish cast, resem- 
bling pyrites. 

ScBNERY.— The whole of the coast between Mayumba in 3* 
3(y, and Benguela Nova in 1^ SO' south latitude, affords the 
most delightful prospect from the sea that can be imagined. 
Perpendicular red cliffs in many places skirt the shore, while the 
l)ack ground consists of mountains, here, receding far inland, there^ 
approaching the sea. Several of these mountains are crowned 
with lofty semidrcular precipices, set, as it were, in fringes of trees 
and shrubs ; one of these to the southward of Benguela, from 
its resemblance to a hat, has been called Hat hill by voyagers. 
In other parts, they are studded \n\h pinnacles of singly rock, 
like nMMiuments of Roman or Egyptian grandeur. On the sum- 
mit of a high hill seen from Embomma, there is a rock of this 
description, called by the natives, Soanna. Another hill to 
leeward of Ambrize, has a rock of prodigious length and bulk 
lying across its summit. The intermediate space between the 
ridge of mountains and the sea, is beautifully diversified witli 
rifling grounds, and ornamented with clumps of lofty trees. The 
effect of the whole is magnificent, and has no doubt led the 
Portuguese to apply the names of many of their most romantic 
and picturesque scenes in Portugal, such as the Cascais, &c., to 
certain views of this fairy landscape. Immense lawns and pas- 
ture-grounds compose the greatest part of the fore ground. 

£2 
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LoNd Grass.— Tg all appearance, when scrn IVuin ad 
the grass wuulti nut afturd c^incealniciit tu a rabbit, but in reality, 
it is so long as tu hide an elephant, being in many places IS feel 
long. Even on the hills, where the soil is fallow, it rises five a 
sis feet in height. The footpaths formed by the nativen, v 
thrutigh it in the most intricate and perplexing manner, and a 
not be traversed but with considerable danger, owing to the O 
cealmenl and op[»riunily afforded to all the hostile tribes of 
these regions. To guard agfunat attacks when travelling unds 
night, the natives carry blazing torches made oi' plantain leaves,, 
besmeared witli an odoriferous resin. From this resin, a dni^ 
gist in Liverpool extracted an essential oil which he sold t 
nutmeg-oil ! 

CoNFLAciiATioNS.— The great risk and inconvenience of trao 
veiling through the long gross being much felt, the natives nevof 
fml toburn it in September or October when completely dry aJ 
withered. A voyage to the coast at this season, were it only to 
behold the waving lines of fire, would be amply repaid. I hsd( 
Uie good fortune to witness a scene of this kind at EmbomnU) 
where the hills rise more abruptly from the plain than they dq 
upon the sea coast. Being in the night time, it produced t 
effect, not only sublime, but lerriHc. When the Homes r 
tjie bills, two miles from the ship, they cast so great a 1^4 
that it was possible to read on board. The fire raged in a o 
tiuuous blaze fully six milcn in length, producing a noise i 
what like distant thunder ; and from the Alpine nature of tb 
ground, assuming a variety uf singular shapes and extracnxluun 
forms. 

I cannot but tliink, that the tittle hamlets and villages n 
frequently suffer on these occasions, unless that the inhabitdol 
take special care to have a sufficient space clear of grass aroui 
thar dwellings ; and even then, the combustible materials 
which they are built, leave them at the mercy of every &JUn 
spark. It may be remarked here, huw liable they must olwajn 
be, on that acctiunt, to accidents from fire. 

For a week or ten days after the conflagration has passed ovQI 
the face of the country, nothing can be conceived more dism4 
and wastr is luxuriant verdure which rapidly advancer 

in the be vember when the moist weather sets ii^. 
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quickly efiaces every vestige of fire, and makes ample amends 
for the few days in which blackness and desolation kept joint 
possession of the earth. To these, annual conflagrations, and to 
the effects of the ashes on the soil, must be ascribed the civilized 
and cultivated appearance of the country. This is the harvest 
of the carrion-crow, the kite, and the vulture, which keep hover- 
ing in the rear of the flames, pouncing down upon snakes, 
lizards, crabs, &c. destroyed by the fire ; and, as already men- 
tioned, the Boa Constrictor itself, which fears no other enemy, 
frequently falls a victim to the fury of this irresistible foe, and 
becomes the prey of these rapacious birds. 

(To be coiUirmed,) 



Aet. XI. — Observations on the Difference of Level qf the East 
and West Seas. By John Roeison, Esq. F. R. S. E. In a 
Letter to Dr Br£wst£b. 

Dear Sir, 

vJn looking over some old numbers of Thomson^s Annals, my 
curiosity was excited by the statements which appear in the fol- 
lowing extracts. 

In the number for September 1816, p. 163. Dr Thomson, 
speaking of Birmingham, says : ^^ Its elevation has been well 
" ascertained, by means of the numerous canals which proceed 
^' from it in all directions, and afford a level both to the east and 
" west coast It must be observed, however, that the height 
^ above the level of the sea, as determined by canal-locks, is 
" not to be implicitly depended on ; for, according to the data 
*' furnished by the canals, the Irish Sea is 50 feet above the Ger- 
" man Ocean ; but 50 feet is certainly far beyond the truth *.'" 

* In the same page there occurs this passage : ^^ Barbeacon, a conspicuous 
*^ spot about eight miles north of Birmingham, is 750 feet above the level of the 
^^ Thames at Brentford. Mr Creighton determined its height above Birmingham 
^( by levelling: he found the height, as given by the authors of the Trigonometrical 
** Survey, deviates no less than 150 feet from the truth." The well known scru- 
pulous accuracy of the operations of the survey, and the talents of Mr Creighton, 
make it likely that there is some misapprehension in this statement. 
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Again, in the Number for November 1816^ p. 892. " The 
^^ difference between the height of the sea on the east and west 
*^ coasts of Britain is 50 feet.^ 

In the Number for March 1817, p. 177. Mr Galton, F. R. S. 

in a paper on canal levels, says, *^ in connecting these sections, 

^ I observed with some siuprise, that the Thames at Brentford 

^' i^ypeax^ to be fourteen feet lower than the junction of the 

^' Duke of Bridgewater^s canal with the Mersey at Runcorn/^ 

The discrepancy of these statements,— the obvious impossiln- 
lity of tbe one, and the improbability of the other, made me 
desirous of ascertiuning the point of fact, where the two seas 
approach so nearly as in the Friths of Forth and Clyde. For 
this purpose, I instructed the superintendants of the east and 
west districts of the Forth and Clyde Canal, (on three particu- 
lar days), to take notes of the rise and fall of the tides at their 
respective ends. I at the same time took measures for ascer- 
taining the actual difference of level of every lock, when full 
and when empty. I take the liberty of sending you the results, 
in the hope that some of your readers, who may possess infor- 
mation regarding the slope of the surfaces of the two friths, may 
communicate what may be necessary to complete the connection 
of level to the open ocean on either side. When the Caledonian 
Canal shall have been completed, it would be satisfactory to 
have a sinnlar set of levels from the ]l<innhe Ix>ch to the JBeauly 
Frith. 

Observations at Bowling Bay on tlie Clyde ■: 

1821. Feet. In. Feet In. 

Oct 13. Acahn day, High Water, 152.1, Low Water, 159.81 below summil-lcv*!. 

Nov. LStroag breeze) _ -^- , ,►-,-,, 

^ „, \ Do. 150, do. 157. 10 J 4o. 

uom W. J 

Nov. SL Nearly calm,-x 

with consider- f 

able flood in f J'"- »^»»* '"'• »«^-*t O"' 

the river, -^ 

The Superintendant considers the tides of 1st and Sd No- 
vember to " ^ar, g,hd that of the 13th October to be ^ 
fair avcra^ 
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'4yf the East and West Seas. "TS. 

Observations cU Grangemouth on the Frith of Forth: 

1€S1. Feet. In. Fect-^In. 

<kt, 13. High Water, 14iJ6, Low Water. 162.6 below tummit levoi. 

Kov. 1. A,^gale from W. do. 152.6, do. not specified. dow 

Vov. 3i Fresh breeze from S. do. 152.6, do. do. do. 

The Superintendant of this district <X)nsiders l^e tide of the 

ISth Oetoher to be nearly two feet higher than the aveiage, lUid 

those- of Novanber to be much lower. 

{ I from all I can learn from the pei*sons en^ployed about the 

t-wo extremities of the Canal, I infer that the descent on the 

vf^est end from the summitrJevel to average half tide, is 155.10, 

gLPd that the descent at the cast end is somewhere between 154 

0jnd 155 feet. 

I may here notice that the effect of wind in altering the level of 
tJrme surface of water, is strongly exemplified in the reach which 
£oima die summit-level of the Forth and Clyde Canal. This 
r^ach is about eighteen miles long, nearly in a straight line east 
and west. When a westerly gde has blown for some time, the 
a<:tbn of the wind sweeps away the water from the west end, 
linking its surface, and accumulating it at the east end, where 
*^ escapes over the lock-gates in a stream sometimes ten inches 



1 
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r i f The observations of the tides at either end of the Canal are 

••* to be continued for some time, and if I should find that the ave- 



differs from what is taken above, I shall communicate the 
"■^sult, I am, dear Sir, yours very truly, 

John Robison. 



AjLT. XII.— -4 Monograph of the Genus Erineum, By Robeut 
ICaye Gbeville, Esq. F. R. S. E. M. W. S. &c. Com- 
txiunicated by the Author. 

T 

-*■ He geniis Erineum is so distinct from all other known ge- 
nera of fungi, that none can possibly be confounded with it. 
At the same time, it would be extremely difficult to give a sa- 
tisfactory account of its physiological structure. Our knowledge 
oi these minute plants is at present so limited, that even to at- 
tempt to describe it would be imprudent. I shzU \\\vircV\>ic 
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touch upon nothing which is not clearly perceptible with the 
aid of a good microscope. 

This fungus is found only upon living leaves, on the vaader 
or upper surface of which, it forms rather broad and much de- 
pressed tufts, of various colours, sometimes in the form of dis- 
tinct spots, or so runillng together, as to cover a great part of 
the leaf. These patches, under the microscope, appear to oonast 
of a great number of short filaments, or rather tubes, of a sub- 
rigid, diaphanous, and somewhat succulent aspect, of various 
forms, cylindrical, turbinate, subulate, clavate, &c. and often 
truncate at the summit. These tubes in some species seem to 
contain sporules in great abundance, as in E. aurernn ; but in 
others they are entirely wanting. Their nourishment appears 
to be derived from the juices of the parent-leaf, from the check 
they receive when the leaf is plucked before they are mature. 
Many species require some weeks to attain their ftill growth ; 
and in some, as E. acerinum^ there is a succession during the 
greater part of the summer. 

Erineum is situated in the sixth and last Class (Gymnoc aepi) 
of Persoon's System of Fungi, betwixt the genera DemalAum 
and Racodium. The character of the former is, Byssi ca&piiosi 
atd effusiy JUa Icevia ; that of the latter, Byssus subcompacta, 
pannum referens. 

In the Synopsis Fl. Gall, by Lamarck and De Candolle, Eri- 
neum is nearly at the end of the first division (fungijilamenUm^ 
of the first Trihe (Gymnocaepii), and connected with the g^?^ 
nera Conoplea and Stiibum. 

In the more recent work of Nees von Esenbeck, Erineum i^ 
found with RvJngo (Link), under a sub-section, entitled Byss^ 
parasiticiy of which they form the only genera. RiiUgVy in mj^ 
opinion, cannot, on any reasonable gi'ounds, be kept separate^ 
from Erineum. I have, therefore, along with most other bota^ 
nists, continued to consider them as the same. 

None of the species of Erineum have hitherto been found on 
herbaceous plants * : indeed, so completely are they confined to 



* Erineum ^' — Fl. GalL p. 15. said to grow on the dead steins of 

herbaceous pli *-ticulatum of Persoon ; so entirelj docs it differ 

ttom Erineum low it has been admitted into that genus. 
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trees, that the vine is the only exception at present known. 
Among them, therefore, are we to look for new species ; and the 
American botanist would find his labour amply repaid by an 
attentive search through his varied and splendid forests. In 
our own country, several known species of this genus remain to 
be detected, and, in all probability, many new ones. Our native 
botanists may rest assured, that, from the shortness of the period 
which has el£^)sed since the study of the minute fungi has been 
prosecuted in this island, no conjecture can be formed as to the 
extent of its riches. 

The only Orders, on plants of which, species of Erineum have 
been found, are, Amentace^, Rosace^e (Pomacejs), Nucct- 

LACEiE, TlLlACEA, SABMENTACEiE, and AcEBACEiE. Of theSC 

the first contains trees the most favourable to the producUon of 
Erwewm. 

ERINEUM, LirJc. 
Fungus epiphyllus depressus sub-grumosus vel sericeus. Tubi 
cylindrici clavati aut turbinati, simplices vel corapositi, in 
csesfutulum congesti +. — Gr. 

* Caspituli gnumjosL 

Erineum acerlnum^ Pers. 

Plate II. Fig. 6. 

£• hypophyllum depressum maculaeforme vel confluens rufo* 

fuscum, tubis inclinatis flaccidis clavatis rare turbinatis. — Gr. 

Erineum acerinum^ Pers. Syn. Fung. p. 700. 

De Cand. Fl. Franc, torn. ii. p. 73. — Syn. Fl. Gall. p. 15. 

Albert et Schw. Conspect. Fung. p. 370. 

Moug. et Nest. Stirp. Cryptog. 198, 

jSoo*. Fl. Scot. Pt ii. p. 34. 

Mucor femigineus^ BulL t 514. p. 12. 

Hab. In follis Aceris pseudo-platani ; vere^ eestate, autumno. 

White, pale pink or yellowish, in its young state, changing 
frequendy into rose-red, and finally into a deep fulvous colour* 
The spots or tufts are dense, depressed, very irregular in form, 



f Penoon, in his Traiti aur Us Champignom vomestiblea^ has a few observations 
on this genus, which he considers ainong lea motaiaaureai very unjustly I think ; for, 
thooi^ it may come next to them in a system, it does not by any means follow 
that it is produced by the same cause, or under the same circumstances. He also 
mentions the necessity of dividing Erineum into two or three genera *, bwl^ ftoia 
the species at present known^ I do not perceive how he can find sufilcieuVX^ i\«L\.\xn\ 
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and often so confluent ss to cover a great part of tlie leaf. FU 
laments, or rather tubes glistening under a pocket lens, and ! 
bent at an obtuse angle. Under a higli power they are da- | 
vate, flaccid and dtaplianous, marked occasionally with irregulai 
transverse or oblique lines. This is one of our most frequent I 
species, and begins to form on the infierior suHace of tbe leaves, 
soon after tlie tree is in full foliage. 
At Roslin anil Braid Hermitage, it is very luxuriant and 



EuiNEtiM toriiuuum, mihi. 
Plate II. Fig. 2. 
hypo- et epiphyllum maculseforme irregulare albo-fcrrugi- 
im, lubia linearibus cylindricis lortuosis apicil>ui> rotundatis, 
Hab. In foliis getulffi albw ; vere et jesiate. 
A beautiful species, white in its young stale, arnl pale or un- 
equally femi^nous when old. Spots uregular, occasionally on 
the upper as well as tbe under surface, somewhat tufted, and m 
a slight degi-ee immersed. Tubes, under the microscope, long 
and entangled, linear, flexible, cylindrical, diaphanous, rardy 
incrassated at the apex. This species seems to prefer die young 
and luxuriant leaves which are found in shady situations, on 
ihe lower branches of young birch trees. It occurs in spring, 
and early in tlie summer ; and grows at Ravelrig ToU, near 
Currie, among the salices; and at Bilston Bum, both is the. 
ighbourhood of Edinburgh. 

Eeimeuu tiVioceum, l*ers. 
Plate III. Fig. 3. 
!. hypo- et epiphyUiim pallidum c^spituli ssepe coiiHuentes, 
tub'is linearibus gracilibus apicibus inourvatis. — Gr. 
Erineum tiliaceum. Pert. Syn. Fung. p. 700. 
De Cand. Fl. Franc, torn, il p. 74.— S^-n. FJ. Gall. p. 15. 
Albert el Schiv. p. 370. 
Moug. et Nest. No. !)8. 
Ntei mm Etenb- p. 64. L 5. £ 62. 
Hab. In foliis Tiliro europa;a' ; restate. 
Always of a pale colour, but in age somewhat yellowish, verj 

'ht nln-ays to be rBmeiiilicrod, llial, in plants t» 

the mitrOFrape con alone be (rusted in tradnf 

*-o plants, whotwaspccli dilTeMMnMenililj 

theieforclm %tpL- 
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slightly immersed, and rather tufted. Spots or tufts roundish, 
sometimes confluent. Tubes linear, slender, somewhat rigid, sub- 
cylindiical, bent, with the apex incurved, and rarely sub-incras- 
sated : in some of the tubes are occasionally appearances of septa, 
but their existence is "very doubtfiil. There can be no doubt of 
this being a true Ermewm^ although, as De CandoUe observes, 
it may be less understood than its coi^eners. In the summer 
months, this species is not uncommon on the Continent, but in 
this country it has not yet been discovered* 

Ebineum vitisy Schrad. • 

Plate II. Fig. 3. 
£. hypoj^yllum csespitosum gregarium sub-confluens, rubigino- 
sum vel fuscum, tubis lon^s linearibus intricatis flaccidis. — Gr4 

Erineum vitis, Schrad, ex Schleich. Crypt. Exsic. No. 100. 
De Cand. Fl. Franc, torn, ii, p. 74.— -Syn.^Fl. Gall. p. 15. 
Moug. et Nest. No. 199 
Hah. In foliis Vitis viniferae ; aestate. 

At first whitish, afterwards pink, lastly reddish and sub-fer- 
ruginous. Spots, numerous, tufted, roundish, or sub-angular, 
sometimes confluent. Tubes, very long, linear, flexuose, having 
often a geniculated appearance, flaccid, weak, apex rounded. 
A fine species, confined to the inferior surface of tlie leaf, and 
tolerably abundant on the Continent during the summer months. 

Ebineum stdnllatumy mihi. 
Plate II. Fig. 4. 
£. hypc^hyllum latiusculum sub-quadratum tomentosum palli-* 
dum, tubis sub-rectis longe attenuatis. 

Hob. In foUis Jaglandis regis ; eestate. 

A white phish-Hke-down is the first appearance of this plant, 
wUch, as it advaitees to maturity, becomes sub-tomentose, and 
jo{ a pinkish or dirty-white hue. Tubes, long, cylindrical, dia- 
phanous, sub-erect, and gradually attenuated. The veins of the 
leaf, at that part where the plant is situated, are considerably 
thickened, which gives it a solid and dense aspect, and, from 
being cohfitied betwixt the parallel lateral veins, it has in gene« 
ral the figure of an oblong square. This species is rather un- 
frequent : it has been found in France, but not published ; and 
last summer I met with it on a walnut-tree, close to the house, 
at Braid Hermitage, near Edinburgh. 
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Erineum ilicinum^ De Cand. 

Plate II. Fig. 5. 

£. hypophyllum tomentosum confluens rufo-aurantiacuin, tulus 
longis linearibus flexuosis attenuatis. — Gr. 

Erineum ilidnum^ De Cand. Sjn, Fl. GalL p. 15. 
Hab. In foliis Quercus ilicis^ rarius *. 

Changing from a yellowish to a rich orange-brown ; tomen- 
tose, tufted, generally confluent, and preferring the margin of 
the leaf, which is frequently rolled in so as partly to coticeal the 
plant Tubes, long, flexuose, linear, atenuated and acute. 
They have sometimes the appearance of being irregularly di- 
vided by oblique lines, the nature of which I have not been able 
to ascertain. This is a very handsome and rare species, and 
only described, I believe, in the Syn. Fl. GaU. It grows only 
on the lower surface of the leaf, and is in perfection in sunmier. 

Erineum dcmdestinum^ mihi. 

Plate II. Fig. 8. 

E. hypophyllum albo-roseum confluens margine folii involuta 
obtectum, rar^ maculaeforme, tubis brevibus ovatis sub-ca{nta- 
tis vel clavatis. 

Hah. In foliis Cratcegi oxyacanthae ; aestate. 

Changing from white or pale pink to an unequal ferruginous 
colour, which is darkest when the plant happens to occur in the 
form of spots, in the centre of the leaf ; it is in general confined 
to the mar^n, which is so completely rolled in, as to entirely 
conceal the plant. This is probably the reason why it hftis beei^ 
so long overlooked; to the eye even of a nice observer, it 
might pass as a receptacle of insects. The tubes are short, very^ 
simple, and often tinged with yellow* In spring and sunmier 
it is not unfrequent, particularly at Roslin, by the river »de be- 
neath the Castle, and in similar situations. 

m .11  I 

* The possession of this Tery rare species, with two others not hitherto He- ' 
Bcrihed, I owe to f ^ o( my acute botanical friend G« A. Walker Amott,.^ 

Esq. who receiv( om the Herbarium of the Baron Dclessert, and^ 

divided them wi 



78 Mr Gieville on ike Genus ErimtMnL' 

Schweiniz, in their ezoellent CanspecHsa Fungorum. A part 
of their character only belongs to the fdant in question, as well 
as a portion only of the description. The other species is also 
peculiar to the birch, and hence the error of conceiving the two 
spedes to be different states of one -plant E. behda is almost 
invariably found on the superior surface of the leaf, is of a deep 
blood-red colour, and very irregular in form ; sometimes almost 
covering the leaf, at o\h&c times so spotted and scattered, that it 
has the appearance of having been dashed on by accident The 
colour becomes dingy in old age, but does not change as the 
above named authors suppose. Viewed with a pocket lois, the 
plant appears finely granulated, and the tubes under a hi^ 
power various in figure, turbinate, capitate, and often hammer- 
shaped, with the summits truncated. So intense is the colour, 
that the tubes, under the highest power of a compound micro- 
scope^ retain a considerable portion. 

Erineum behUinum has its «pots or tufts mostly on the under 
surface, and the colour changes from uAUe to a dark ferrugi- 
nous, or even tobacco colour. The tubes have some resem. 
blance in th^ form, but are smaller and more eccentric. The 
whole plant also is never so confluent as the other^ nor is it 
so completely emersed. £. betula se^ns to prefer those leaves 
which have been some time expanded and more exposed to the 
sun, while the other is fond of shade and younger leaves. 

Summer is the best season for finding this splendid Erineum, 
and it is by no means uncommon. At Bavelrig toll, near Edin- 
burgh, I have noticed it three successive seasons. 

'EniiSBJJU popuMnum^ Pers. 
Plate III. Fig. 4. 
E. hypophyllum maculaeforme immersum rufescens, tubis defor- 
mibus congregatis crassis sub-ramosis apicibus irregularibus 
erosis. — Gr, 

Erineum populinum^ Pers. Sjm. Fung. p. 700. 
De Cand. Syn. FL Gall. p. 15. 
Albert, et Schfo. p. 371* 
Moug. et Nest. No. 100. 

Hah. In foliis Populi tremulas ; sestate. 

A singular ' fifing from a purplish to a rich dark 

brownish-red iistinct, entirely immersed, round- 
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iah, rough. Tubes much dustered together, sub-branched or 
lobed^ summits rugged and ddbrmed, of a pale pink colour un- 
der a strong power of the microso^. This plant is well mark* 
ed, and caoBot be mistaken for any other species. It is con- 
fined lo the under side of the leaf, and met with during the 
summer moniths in perfection. Of this island it has not yet been 
found ft native. 

Ebineum hetulinum^ Rebent. 
Plate III. Fig. 8. 

E hypo- rar^ epiphyllum fulvo-ferrugineum saepe confluens, tu- 

fais brevibus variantibus plerumque sub-bicornibus aliquando 

taribinatis. — Gr. 

Erineum betulimun^ Rebent. Prod. Fl. Neomarch. 
Albert, et Sckw. p. 370> fejccL part J vid £. betul8&« 
Moug. et Nest, No. 200. 

Halh In foliis Betulae albee ; vere et sestate. 

Changes, as it advances to maturity, from white to ferrug^- 
nous, and lastly to a dark tobaoeo colour. Spots or tufts irregular, 
di^itly inunersed, sometimes confluent, on both surfaces of the 
leaf, but chiefly the Under. Tubes dwarfidi, very eccentric in thdr 
forai, capitate or turbinate, but more frequently dividing at the 
tap into two blunt, short, divaricate, hom-like terminadons. 
Una plant has been mistaken by Albertkii and Schwieniz for 
an old state of E.^ betvia. Vid. what I have said under that spe^ 
des, I do not possess the Prod. FL NeomarcMcas^ and the oa^ 
Ij proof I have of this plant being described in thai work, aie 
the qpedmens published in that valuable collection the Stirpes 
Cryptcgama of Mougeot and Nestler, No. SOO. As these plants, 
however, have never been subjected to rigorous microscopical 
investigation, it is very possible that my E. toriuosum slK>idd 
have been confounded with the species in question, as both it and 
also £. bettihej are found on the leaves of the same tree. In 
spring and summer, this plant may be found in shady and moist 
places : my specimens were collected at Boslin* 
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'EvLiiXKUU^fitginemn^ Pers. 
Plate III. Fig. 2. 
E. hypophyllum depressum maculs^orme aut sulvconfluens ru- 
bi^nosum vel rufo-fuscum, tubis rotundato-turbinatis ajnci- 
bu8 truncatis rare clavatis. — Gr. 

Erineum figigmeum, Pers. Syn. Fung. p. 700. 
De Cand. Fl. Franc, torn. ii. p, 592. Syn. Fl. Gall. p. 15. 
Albert, et Schw. p. 370. 
Mous. et Nest. No. 97. 

Rubigo faginea, Nees von Esenb. Syst. der Pil. et Schw. p. 64. 
t. 5. f. 63. «. 
Hid). In foliis faglneis ; sestate. 

Depressed, minute, pale when young, afterwards dark red- 
dish. Spots oblong, often confluent. Tubes somewhat va^ 
liable in shape, but generally much rounded, with truncated 
summits. It has not yet been discovered in Great Britain, but 
is most probably a native. A variety of it is said to grow up- 
on the purple beech, particularly in Switzerland. It should be 
gathered in summer, 

V, 

Erineum curium, mihi. 
Plate III. Fig. 5. 
£. hypophyllum maculseforme irregulare rubiginosum, tubis ovar 
Us vel sub-OTbiculatis truncatis. 
Hah. In foliis Aceris platanoidis ; vere^ sestate^ autumno. 

Colour rich, dark, reddish. Spots usually distinct, irregular 
in figure, depressed. Tubes minute, very short, sub-orbicular, 
apex generally truncate. Albertini and Schweiniz have com- 
mitted an error in identifying this species with that which grows 
upon Acer psettdo-plantantMy as no two species can be more dis- 
Unct# This is another instance of the necessity of microscopical 
accuracy. £. curium is extremely rich and beautiful, and con- 
fined to the inferior surface of the leaf. Like E. (zcerinum, it 
may be gathered during the greater part of the year. It is a 
native of France, Germany, and Switzerland. 

Erineum agaricifbrmis, mihi. 
Plate III. Fig. 4. 
E. hypophyllum planum latiusculum sub-effusum sordide rubi- 
ginosum, tubis bro'^'ibus capitatis turbinatis truncatis. 
Hah. In ft iipestris; sstate. 

Colour pale its young state, changing in ma- 
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hiHty to a jnnkidi red. Spots depressed^ insular, broad^ af- 
t^ very eonfluent^ and less d^nse at their edges. Tubes r^ 
inaikably turbinate and mushroom^apisd, varying sometiines 
to cuneifbrm. d?his jiUuit differs entirely from E. Ocerinum; 
%ith wfaidi Ite CandoUe, in the Ft. Franc.9 haS confounded iti 
At present it is not kno^h in Great Britiiin even as a variety; 
it IS found on the iinder Surface of the 1^, and remains ais long 
probably in perfection as the pireceding; 

** CaspituH vel macuU^ serida. 

EaiNEUM aiireum^ Pers^ 
Plate lit Fig. 7. 
JS. hypo- rar& c^ijdiyllum sericeum aureum late cntisuit^ ttibiji 
flatis simplicibus minutissimis clavlitis.—- (tt • 

Erineom aureiimj Perf. Sjiu Fung. p. 700; 
Be Cand. Syn. Fl. Gall. p. 15. 
Albert, et SbM. p. Sji. 

Hak III ibliis Popiili nigree ; aestate. 

Of a splendid gold colour^ becoming dingy in old a^t Wheij 
bi distinct spots, immersed ; when widely effused, so as to covei^' 
iieiirly the whole injRbrior surface, which is soiiietimes th^ casei 
the leaf is collapsed more or less, and lias, at first sight, the ap-: 
pearantse of h&ving been the readtoce of an aphis. It rare^ 
ly kppem on the *uppet stn'foce, and then only in small 
8pdt& The tuB^ ^tre so miniite^ th4t tliey reqtfire a power- 
fill miflcrosoope^ but are then very distinctly seen, froin their 
fine yellow coloinr; thcf yellow j[)6ftio][i seemA to be endooed 
HUbSik a pellucid cdt^ering, and probably conasts of a mass of 
sporul^ winch &tii ^tidently tety nudieroas, aind tippear tct 
escape by Hn qierttire at iJbe apiex. 

I gather^ this plant during tbe laiM: sUmitier very abundantly^ 
at Cailo#rie neto lEdinburgb^ . and in the icieigiiboarfaood of 
Glasgow/ 

li!itiNEnM mihtUissimifni mihi. 
Plate III. Fig. 1- 
£. hypophylluin piadHdo-sordid^pinrpureum seric'etim late efiit- 
sum^ tubb omplidbiid minutissSmis rotundato-clavatis. 

Hab. In foliis Quercds roboris;, vere et sestate* 

A very inconspicuotto plant, unless th0 eye of the bbtanist is 

▼OL. Vi. NO. 11. JAlhjAKY 1822. t 
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aocuttomed to amilar objecto. It appears at first ia the Sana ef 
a faint blush, or aligfat change of colour, on the under surface of 
the leaf; thisgrowsgraduallydarkertillit has become qf a. pale 
reddish obscure purple, and of a minute sericeous ok. velve^ as- 
pect It forms large oval or irregular patches, and is moat ean- 
\y detected by the leaf being more or less swelkb or iftsTorffd. 
l!*he tubes are very small^ even under a high power^aini^be, 
and roimdly clavate. It is a rare spedes, and occurs in spring 
and summer in the woods at Roslin^ and dmilar atuations. 

I have to regret that one described species is wanting to com- 
plete this short ndonograph, but from its excessive rarity, I haye 
Hot been able to prdcure a specimen. It is Ermeum pyrimm^ 
Pers. Disp. Fung. p. 43. t 4. f. 3. 

£. oblongum laxum ipac&cettm is the only chacact^ given in 
his Synopos. , . 

Albertini and Schweiniz add to the above dis^nctjoi^^/^ 
nwn nee congcsbum jQa laaa congesta ; and conclude^ withiZo- 
rissii&mfn item unica solum vice invenium in pcmarip dgmeitka 
adjxdia Pyri Malij exeunte Junto. 

] Eaikburgh, Noo. 15* 1881. 
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Plate IL Fig, L Erineum acerimtm, natural siae. 

2. Tubes of R tortuosum^ very highly mi^ififdr 

5. D6. of E. vkis," do. do. 

4. Da of £. suhuUdmn, do. do. 

5. Da of £. ilicimtm, da da  

6. Da of £• acerinum, da da . 
7- Do. of E. aheum, da do, 
8. Do. o(E. dandestmum, do. da 

Plate III. Fig. 1. Tubes of £. hehdas, very highly magnified. 

2. £k>. i^E.fagmeumy db. da 

3. Do. of £. ft&oceam^ da da 

4. Do. of E. papulmum^ da do. 

5. Do. of E. curium, da da 

6. Do. of £. dgariciforme, do. da 
^ '^ of £. aureum, do. da 

hetulinum, da do. . 

'tuff/tmffiwii^do. do. 
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Attt.. XIlI.-^-rfccoMn^ g;f Etectro-Ma^netic Experiments mode 
' ^Sy iteitf. Van Beek, iPrbiRBsisor Van Rees qfLiege^ and Pro- 
^^y JM^OLL of Utrecht In a Letter to Dr Bbewstee. 
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JL HE followitig electro-magnetic experiments may perhaps not 
be unacceptable to you. They were made jointly with mf 
friend Mr Van Beek of this city, and Professor Van Rees of the 
XJniyersity of Liege. Whatever may be good in them, must b^ 
sLnost endrely attributed to the ingenuity of Mr Van Beek, who 
hai {Hd principal share in devi.sing and fitting up the apparatus. 
The electrical machine employed consisted of two plates of 70 
centimetres in diameter. The battery wa3 composed of seven Ley-* 
den {iftials^lhecodting of which contained 596S square centime- 
tres. We employed steel needles of 7^ centimetres in length, 
3a^ frbe from magnetism as they could be obtained. We had a 
'soiable inagheiic needle of five centimetres long, to explore the 
itiiijj^edkm ooniinunicated by electricity to the other needles. 

1. Round a glass-tube was twisted a brass- wire, so as to form 
sfnral windings, turning to the rigbt-haitd sid^. A steel-needle 
was put in the glass-tube. The battery was discharged through 
the spiral wire, and the needle was found magnetic, having its 
north pole turned against the negative part of the spiral wire. 

S. The same experiment being repeated, with this difibrence, 
that the spral was twisted iciulid the glass-tube to thelcft hand, 
the iice^e beclnhe magbietic, but its nortli pole turned towards 
the poritive side of the spiral wire. " 

It must be obsenr^, that we call the north pole of the needle, 
that which directs itself to the north, when the needle is freely 
suspended. ; 

S. A steel-wire, 64 centimetres in length, was put in a glass-; 
tube. Rbund this tube was twisted a spral brass-wire, the turns 
alternately from right to left, then from left to right, again to 
the left, and so on, alternating eight times on the length of the 
tube. The wire and tube were externally covered with sealing- 
wax, to prevent the electric spark crossing from one winding of 
the spiral to the next, the electric discharge being sent through 
the sjnral, and the steel being taken out, had as many diffetea^ 



84 Elfctro-Magnctk Ej-permenti made ly 

poles (points consiqiwna) as tiie turns of llie spirals changed 

their lUrection. 

4. A brass spiral wire was used as in tlie 1st and Sd experi- 
ments ; but instead of placing the needle in a gUss-tube, within 
the windings of the spirals, it was wound in paper, and fastened 
exUrtmUy on the spiral, parallel to its axis. When a right- 
hand spiral was used, the needle was magnetic after the discharge 
and its north pole turned to the positive side. 

5. The same experiment as the former, but tlie spiral is 1^ 
handed. The north pole is now turned against t)ie negative side. 

In tliis and in the former experiments, the poles of the needle 
were in an inverted direction, as in the 1st and 2d eKperin)«it& 
This may be rendered more striking, by putting in the same ex- 
periment a needle in glass or paper within the a^^ral, and aU 
taching another also in paper on the outside of the spiral. Oa 
transmitting the discharge, both needles will be magneticr but 
their poles inversely atuated. This experiment was, we believe, 
first made by some Italian philosophers, but with galvanic electri- 
city : we doubted its correctness on making it the first time, but 
we found it to answer i^rwards. 

6. Round a gloss-tube was twisted a s{Mral of soft iron. lu 
the tube was a. brass-wire connected with the battery. In thi* 
way the battery was discharged through Uie brass-wiro. Then, 
taking away both the tube and the brass-wire, the steel spiral wire 
was found magnetic. H its turns went to the right, its north pde 
was towards the negative side, but if to the left, to the positive 
side of the battery. The ends of this curious spiral magnetic 
needle, being brought together, it shewed of course no magnetism, 
but when loosened agiun, its magnetism appeared. 

7. A small glass-plate was placed on a straight copper-wire. 
On the glass, at right angles with the brass-wire, was laid a 
needle. The electtic discharge being thrice passed through the 
brass, tfee needle was found strongly magnetic. The needkV 
north pole was turned ts tlie left hand, the observer facing t&e 
side of the battery, 

8. The same experiment repeated, with this difference, that 
now the need' mder the glass-plate, and tlie brass-wire 
above it. T ^e needle were now in an inverted si- 
tuation, the : ? right of a persoO' with his face to 
the positive & y. 
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9. A brass-wire was bent as ABC, Plate V. Kg. 8. Over this 
was laid a glass-plate, and on this a needle abed. The end Aof 
t&e brass-wire being conniected with the positive part of tlie bat- 
tery, and B with the negative, the (fischarge effected, the needle 
was found to have acquired three magnetic poles, ab and cd be- 
ing south poles, and &c, the middle c^ the'needle, a nordi pcde. > 

10. The same experiment repeated, with tfrb needle under, and 
the brass-wire above the glass. The ends ab and td were, now 
north poles, and the middle, &c, a south pole. 

11. A brass-wire AB, was bent as in Fig. 9. On this waji laid 
41 steel-wire CD, a glass-plate being between them. The end A 
was connected with the positive, and B with the negative side of 
the battery. Thb battery was dirice discharged. The steel had 
acquired as many poles as the brass-wire made turns. They are 
marked in the figure by N north, aiMl S south poles. 

is. The same experiment as the former, only the steel-wire 
imdermost, then the glass, and next the connecting-wire. Where- 
ever in the former experiment a north pole was formed, there was 
now a south pole, and reciprocally. ItVas found advantageous 
in these experiments to employ tin-foil attached against the glass- 
plate, instead of brass-wire. 

18. A needle was placed in the same direction, or parallel to 
the oonnecting-vdre, a glass-plate being between them. The 
needle acquired no magnetism, though the battery was repeated- 
ly discharged. 

14. A steel magnetiC'needle was placed parallel to the con- 
necting-wire, and above it a glass-plate between them. After 
repeated discharges of the battery, the needle was found to have 
lost its magnetism. 

15. The electric battery was repeatedly discharged through 
a magnetic needle. The needle lost its magnetism. 

It is quite unnecessary to state, that many of these experi- 
ments have been made before by others; but as much uncertainty 
prevails amongst philosophers respecting the result, we thought it 
advisable to transmit you the whole series, of which of course 
you will make whatever use you please. I am, &c. 

Uteecut, 29th Sept. 1821. G. Moll. 
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Aax. XIV. — Noike retpeciinff J>r Wai.i.icb> Joum^ I'a JV*t 
paul ; being an Ej-'lracl of a Letter from Dr WalmcVi 
Supeiivlcndaiit of tJic Botanical Garden near CalcuttOj to 
Dr FttAHcis Hajiilton. Dalcit Nepaul, 28(A Mare&t 
1881* 

X AimiVED liere on tlie 21st of iicecmbcr last, aad hope U) 
remain until the lat of Novenibtr. I am accompftQieil,;Jiy » 
noble establishment of all my painters, some guotl gardeners 
from Calcutta, and several of m^ apprentices, am! havd obtain^ 
ed permission to investigate the whole valley in wliich the capti 
tal is situated, togetlier with ali the mountains immediately^ 
Iwunding it. You may rest assured, lliat I shall av^l myself 
of Uie opportunity in the best manner I can, when I tell yoil» 
that nearly two hundretl baskets, (eacli a man's load,) have beei^ 
already sent down to the Botanical Garden at Calcutta, fiUc^. 
with rools and parasitical plants, mostly packed in moss. This„ 
together witli ten immense chests of specimens, (partly, .how.s 
ever, what hatl been dried laat year by your old plant collectOf- 
Bharat Singlia,) wtU gain me credit for being at least a, ^ 
lerable pioneer. . . , b 

Many specimens of animals have likewise gone down to X^Xi' 
Hastings, who transmits iht'm to die Edinburgh Univerajy, 
and to General Ilardwicke, who has already sent a drawing^ de- 
scription, and some skins of a majestic Buceros to the Liumoan^ 
Society. He informs me, tliat it m tjie Bucerm Ecavaiua i^ 
Shaw. I have also sent down a capital skin, with the head ^t- 
tached, of the true Ovis Amroon, or Argali, (HauiilUm'a Ner\ 
paui, p. 94.) and a drawing of a noble large tail-less deer, which, 
General Hardwiclve takes to be the Ccrvv-3 I'ygargus, , .Xjbc^ 
animal itself we have alive, witli a number of beautiful birds* 
and a male and female wild goat, which probably IS oltpgeU^ 
undescribed, unless you have seen it here ■!•. .-r m 

You ^oijd no dpubt Jw surprised to sec liowmuch th^pet^e,) 
here, and the ya|ley i.ts«ilf, h^ve been improv^, duriog tbe]£Qi 
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years snce you were in the place. The Britisli Residency is 
about a mile and a half from Eathmaiidu ; and is a very neat 
buildmg, surrounded by a most charming garden, full of Euro- 
pean trees and plants, which, as you may imagine, thrive here 
excellently. There are, besides, several other buildmga, for the 
accommodation of the officers attached to the escort. We have 
an excellent carriage-road to Lolita Patun ; a fine bridge havii^ 
in that direction been thrown over llie Vagmati, and anotirer to 
Balaji, besides a numb^ of fine rides. 

The chief minister, during the minority of the present Raja, 
whose father died a few years ago of the small-pox, is Bhim 
Sen, or rather Singha, mentioned in your account of the king- 
dom. He is called the General, and certainly deserves great 
cretUt for his fine and well disciplined soldiers. He is at present 
about forty-four years old, and is a fii?e interesting man, who is 
mut^ liked by us all. He Hres in a fine house, four storeys high, 
■which be has buih in Eathmandu, with fire-places, pictures, 
chandeliers, &c. He dashes aivay in the uniform of an English 
general, wearing sonietimea the Star of the Order of the Garter ! 
Two of his relatives, Maktibas Singha, a captain attached to his 
staiF, and Vazir Singha, a colonel, commanding at Pidpa, have 
also adopted splendid and rich English unifonns ; as have also 
several other officers, whom I have seen at the Raja's court. 

Vour old friend Brahma Salii *, who attended you up to 
Nepaul, and wa.s afterwards governor of Duti •(■, died a few 
nioethsago; having previously lost his brother, Rudravir, at 
Saliyana f . 

The old venerable and noble temple of Swayanibhu §, having 
l)een struck by hghtning, got in 1817 another magnificent top, 
replaced under the auspices of the Deva Dharma Raja [|, who 
eent a detachment for that purpose. Of course the new top is 
round, as you properly remark tliat the old one was. 

I have procured many geolo^cal specimens, which, with such 
remarks as myignoranee in that science will permit, I shall send 
to my chief ])atron Mr Colebrooke. I have numberless mu»ci 
i&r Dr Hooker ; of Mr Brown's lyellia I have specimens witli- 

• See Homillon'a Nqiaul, pp. SSI, i&S, 161, £96, 301. 

t /Hi 879, !8!, !9T, BBZ, 893. t Ibid. tGl. 

§ Ibid. !0B, ill. II Ibid. 36, U% IgO, ni, IM. 
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put number, in every posaible sUtgc, both dried and in spinU. 
For Mr Roscot, Mr I^ambcrl, Sic J. E. Smiih, Mr Rudgc, Dr 
Graham, Dr Taylor, and Colonel Beaumont, I am making 
large collections, but, abov^ all others, for the Court of I^nc- 
tors, and his Majesty's garden at Kew. I hope I sbiiU have 
some things to add tliat are new even to your ample collecUon, 
because I ought at least to have that advantage, in consequence 
pf the matchless fatalities whidi I enjoy, and of which, I know 
you were deprived- 



IT. XV.^JVia(ice of Miiierakigical Journeys, andi^ a Mint- 
ralogical System, by the late Rev. Dr John Walkeb, Pro- 
fessor of Natural History in the Univeraty of Edinburgh. 

J. BEGAN to collect minerals in the year 174€, when attend- 
ing the Natural Philosophy Class, and was nrst led \o it by the 
perusal of Mr Boyle's works, and espedally his Treatise on Gems. 
In this pursuit I was accompanied by two of my most ultimate 
fiompanions at the tine, Edward Wright and Alexander Wight 
We often traversed the King's Park, the sea-shores between 
Cramond and Musselburgh, and vii^ited the quarries and coak 
leries near Edinburgh ; but had no book at the time, to direct 
us concerning the species of minerals, but Woodward's Cata- 
logues. After studying the works of Boyle, Becker, Stahl, 
Boerhaave, and some others, I attended Dr Plumer's course of 
cliemistry in the year 1749, and became sUll fonder of nunera- 

Soon after thiii, I removed to Nenhall, where I )iad the op- 
portunity of observing and collecting the minerals in the south- 
ern parts of Lotliian, and in Tweeddale, The year after, ou a 
visit of two or three montlis at MoHat, I had tlie same opportu- 
nity in Annandalc. The Hartfell Spaw was then newly disco- 
vered ; and the experiments I made upon it, were published in 
the Plulosopl^ical Transactions, The most interesting part of 
the paper, was the discovery of the {tarticular mineral from which 
tliat water dep"" ■* lineral contents. 

n the ye °nt to Galloway; and, till tlie year 

rfi7, had (K an c:^tensive view of the minerals 
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of that country, and of the slewartry of Kirkcudbright. Dur- 
ing that time, I transmitted to die Edinburgh Sopiety a collcc- 
tion of Maries, and other natural manures, for whicli I received 
fi Silver Medal : and, for a second collection of the same sort, a 
Gold Medal was adjudged to □ 

It was this that first made mc known to Dr Cullen. I at- 
tended his course of chemistry two winters ; and, being favoured 
with his friendsliip and intimacy, I became more and more at- 
tached to mineralogy, which indeed was at that time his own fa- 
vourite pUTBllit. 

During the short while I lived at Glencrose, I went one sea^ 
son to the Goat-whey, in Breadalbane, along with Dr Cullen; 
~ "when our whole time was occupied with examining and collect- 
ing the minerals in tliat part of the Highlands. Another excur- 
sion I made into Fife ; when I examined that country, the shores 
of the Tay, and Kinnoul Hill. A third was made to Clack- 
nwumanshire, when I vialed the silver and cobalt mines at Alva, 
^d the copper mine at Airthry, which were then worked. 

During my long residence at Mdfitt, I collected, in a number 
of short tours, all the remarkable minerals in Dumfries-shire, tliu 
I^jrest of Selkirk, Tiviotdale, Ayrshire, and Clydesdale. I vi- 
sited the lead^nincs at Mackrymore, the copper mines at Ct>- 
vend, and the mines of antimony in Eskdale. T^eadhills and 
Wanlock being within a foienoon's ride, I frequently visite<l the 
mines at these places, and went down in them to the greatest 
depths. They are not only the richest and most extensive, but 
the most varied in their productions, of any in Scotland. Thougli 
I may have been at these mines about thirty times, I never piud 
one visit in which I did not find something new. Between the 
^ears 1761 and 1764, I found in those mines the Strontianile ; 
the Ore, and the Ochre of Nickel ; the Plumbum [icllucidum of 
Xiinnceus; the Plumbum decahedrum and cyaneum, both unde- 
scribcd ; the Sasum metaliiferum of the Germans ; the Ponde- 
' vosa aerala of Bergman ; and the Morettum, which afterwards 
appeared to be a peculiar sort of Zcohte. All these were here, 
for the first time, discovered in Britain ; besides the green, grey, 
and yellow ores of lead, with other miaicrals which arc rare, and 
teldoni met with in odier places. 
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In the year l7G4yI was commistoonetl and direclnl by the 
General Assembly, to make an extensive journey tbraugh the 
Highlands tmd Islands, iii order to obtain accurate infomiadcii 
concerning the distribution of the Royal Bounty, the state of tb^ 
Schools, and Missionary Ministers sup)x>rted by tliat fund, and 
concerning the general stale of Religion. I was at the same 
time requested by die Annexed Board to make observatiom M 
the natural productions, and on the state of agriculture, manufaOi 
tures, and fisheries, iu those counUics. This was a most labo^ 
nous expedition. It lasted from May to December. But I vat 
youDg and strong, witli a good heart to ttie work, in ail those 
idqiartmcDts. 

Being favoured witJi one of the King's cutters, I had the betf 
c^portunity of traversing tlie islands, and the remote western' 
coasts. I was encouraged to collect extensively all the singular 
minerals I met with, and in large masaes, as their conveyance 
home by the cutter was so easy, and which is a matter so diffi-' 
cult in any other way. 

Not long before I set out, Dr Cullen bad received the first 
German edition of Cronsted's Essay, of which he was so fonc^' 
tbat he earned it for several weeks in his pocket. He translated' 
to mo the leading characters of Cronsted's new and peculicf' 
classes. He was particularly anxious about the Zeolite; and it' 
was in con.sequence of this, that I first observed it among the 
basaltic rocks at the Giant's Causeway, though afterwards tS ' 
greater plenty and variety in many of the islands. ' 

The mines of lala were then worked, and aflonled several 
rare minerals. The beautiful carnation marble of Tirey ; the ' 
white marble of the same island, with green transparent schorl ; 
the white statuary of Skye ; the green serpentine and L^is 
nephriticus of lona ; the obsidian of Eig ; the green jasper of 
Rume ; the amiantinc rock of Bemerey ; and the black lead of' 
Glenelg, were then ^rst made known.  *■ 

After examining all the coasts from theShoreof Aasynt, totbe 
Isle of Sky, I there parted with the cutter. I then traversed 
the countries of Glenelg, Eintail, Glenshiel, and several districti 
of Lochaber ; 1 Morven, and the mines of Strontiiin. . 

There I founi ninerals, and particularly llial iwn.  

gular substan( he Strontionilc, in great plenty ; ' 
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4diaiigh I ha4. observed it but very sparbgly, three yeais before^ 
in tbe Mines at Leadbilla *. My return to the south was by Glen- 
speWf FfM^ugustUfi) Coryarocb, the counUry of Badenoch fmd 
Diwimalbin, to TiygHmtb> 

In the yef^r 1771» I waa. again conunissioned, ir. like mannerj 
to visit those islands and parts of the Highlands which I could 
not overtake in the fonoeir journey^ At that' timey I entered 
theifi^blapda by l^quhidder and.Stratbeaoi. v I exanuned the 
bif^ iBountain<»f Beninorey and the mines of Tyandroto.. In the 
Jtrtter^ I found nothing unconumm, eacceptihg a beautiful cryfri 
talliile ore of cine. -I proceeded northwards.- from that jdace^ 
through the desert country that reaches to Lochaber, and exa^ 
min^ Bepnevis, the highest mountain in the island. After 
surveying the countries of Upper, Middle, and Nether Lorn, I 
w^t'durough all the LQm Islands, which afford to a mineralo- 
gist mucb interiesting matter of observation- I then travelled- 
tbiDUg^ th^ districts of Argyle and Cowal, and finished the jour.*^ 
ney, by an examination of the Isle of Bute and the Cumbrays. 

•In these (wo joumeysi I visited every inhabited isl«id of the 
Hebiides, ei^QBpting Arran and $t Kilda; a still greater num* 
her cf. those islands which Are not inhabited, and all the Western 
ffigjbiland countries, from the Clyde to the Shore of Assynt^ ooU 
lecting every where all the remarkable minerals that occurred. 

A considerable addition to my collection of jminerals was made 
in the year;17!78, in a journey through Stiriingishire, Perthshire^ 
ForfSurshire, the Meama, and Aberdeenshire ; and, once that 
year,- by an examination, at different times, of West and East 
Lotbiany Renfrewshire! and the county of Berwick. 

Sug^k have' been the. oj^xntunitieS' q( forming a collection of 
the numerals of Scodand. Ac different times also, I had ooca^ 
sm'to traverse most of the counl^ in England, from the Bor- 
der tor London, on the east, and from Carlyle to. Bristol, an the 
west inde of the island ; when I omitted no opportunity of. pre- 
serving whatever was remarkably. in the mineral kingdom. But 
^" 'I   . -   - ^   -■ -  ^ 

* It is not generally known, that at one period, small quantities of, strontites 
were fopind at Lead Hills ; and the fact in the text proves, that to Dr Walker the 
merit is due of having determined mineralogically that Strontites was a new minc- 
vi spades. Dr Hope afterwards, by the discovery of the strontitic earth, added to 
the interest of the determination of Dr Walker, ai;d proved that strontites nias albb 
* new chemical species. 
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besides the minerals which I myself have thu« collected in thd 
native places, I have, from time to time, received great addibou: 
|o my collection from other persons, and from other countries. 

From these sources now enumerated , my collection of mini 
has been formed. Dut it is requisite to take notice of the ordtf- 
tn which I have arranged them, 
 I had not been long engaged in the study of minerals, till I b£ 
came sensible of the great defects in mineralogy, arising frott' 
the want of accurate systematical arrangement. It was evident 
forty years ago, and is still evident, that thia science has bee^ 
much neglected, while the other branches of natural history havtf 
been highly improved. Having become acquainted with tlie nel 
cessityand great utihty of method in botany and zoology, I 
could not but regret the want of it in the mineral kingdom ; and 
was persuaded, that the iniprovement of mineralogy must be 
conducted in the same manner in which these two other branchi 
es of natural history have been brought to such perfection. 

With this view, T constructed what was termed Elementa 

Milter ahgitc,'''^ treatise com^xtsetl of aphorisms, after the maO' 

nerof LiNK£ns''sFundamentaBotanica. These have, for many 

l^fears, remained in manuscript, and only served as rules to ^ 

P|iect me in wliat I thought tlie reformation and improvement of 

the science. 

To ascertain the proper language in mineralogy, appeared 
^ first step towards its improvement. Nothing had ever been 
clone in tliis article, excepting a short sketch offered by Linn.eus, 
fvhich, although excellent bo far as it went, certainly required to 
be much enlarged. The language used in the description of 
nuncrals atil! remained vague, inaccurate, and frequently absurd. 
The sdcnce was loaded with superfluous and indefinite tams, 
used even by the best writers. To remedy this, it was etidefr 
vourcd to arrange and fix the terms of the science, with ^nvpet 
definitions, wherever they were necessary. This was attempted 
in the Delineatia Fosmlium, a small treatise printed in the year 
1781, but intended chiefly for the use of the students who at- 
tended my class. 

The nexf ^ tlic classification of minerals. This can 

only be doi 'rnal and internal, or, in other wards, 

by their na al, properties. 
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It is now sufficiently evinced, that the numerous minerals in 
the globe cannot be investigated, discovered and ascertained, by 
either of these two methods, independent of ihe other. This 
leading principle was the maxim of the two best judges 1 have 
ever known, Dr Cullen and the Earl of Bute, wliose opinions 
and instructions on the subject I always found judicious and 
usefuL 

An arrangemrat of minerals, founded merely on tlieir natural 
characters, has been often attempted, but liaa always been found 
unavailing and useless. On the other hand, a metliod strictly 
chemical, as that of Bergman, exclusive of all natural charac- 
ters, though necessary and useful in the science of chemistry, is 
utterly incapable of di^riminating the numerous minerals in na- 
ture. 

The mosl useful system of minerals must therefore he a mix- 
ed metliod, founded on their natural and chemical qualities com- 
bined, — the chemical properties to form generally the leading 
character of the dosses and orders ; and the natural properties, 
the subtHxlinale and distinctive character of the genera and spe- 
t3es,^-a method, if projierly executed, equally useful to tlie 
naturalist and ihe chemist. 

Upon this principle, a Schediasma FosaiUum, or a general 
enumeration of minerals, according to their classes, orders and 
gen0ra, was printed in the year 1782. Afterwards, in a larger 
troati9e> entitled, Classes Fossillum, printed in the year 1787; 
ihe natural and chemical character of each class, and of each or- 
der, was delivered at length, A more extensive work on the 
fubject srill remmns in manuscript, which I have iiitherto only 
exhiUled to the students attending my lectures. It contains the 
natural and chemical character of each genus of minerals, accom- 
panied with the synonyms of authors, and incidental observo^ 
tions. 

After a careful survey of all the systems of minerals that have 
been formed, I was convinced that they are all too confined iff 
ihe number of members or divisions, of which they are com- 
posed. The minerals now known are already too numerous Xa 
be arranged iiith perspicuity, under any small number of classes 
and genera ; and the number of known minoi-als is certainly 
«aall, comparetl with what probably will be brought lo light. 
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It appearetl, therefore, necessary, even at preswrt, to enb^ 
considerably ihe niinibcr of divisions in ihw inmeral system. 

Ill tlie caCali^e, minerals ore distributed iato classr^ 
orders, genera, sjx^nes and varieties. This fivefold diviaan, 
tliougli arbitrary, is excellent; and has now, from experience^ 
been found the best in the arrangement of natural bocUee. It is 
even applicable and commodious in other departments of sciente- 
Dr CuUcn thotighl that no trtlier should be fcJlowed in ntinen- 
logy ; and he accurately observed it himself, in his nosology, in 
the arrangement of diseases. He certainly did much in ascer- 
Uuuing the classes, orders and genera of diseases ; but always r^ 
gretted, that neither his opportunities nor his life were suffioent 
to ascert^un the Bpedes. The same complaint may be appHed 
to mineralogy. TIio classes, orders and genera, may be defined ; 
but to determine the species is chfiicult. It is a difiiculty, howi 
e^■er, which, to a great degree, may be obviated or removed. ' 

In consequence of these ideas, the method of minerals vhich 
I oonstructed, previous to the year 1787, comprised 19 cJassea, 
67 orders, and SS3 genera ; a greater number of divisions thuD 
had yet appeared in any miner^ogical system. These geneim 
comprehended all the minerals I had collected, all that I ha) ' 
ever seen in numerous collections, and all that I had found suf* 
ficiently described by mineralogical writers. This number of 
genera, I believe, cannot well be much lessened, but must jKu 
cessarily be enlarged by future discoveries. Since the year 
1787, it has been requisite to add to tins number 10 Oew ge; 
ncra. [, 

The catalogue of 'my collection contains 1569 species and tb», 
rieties of minerals, arranged under the above genera; but of these; 
there are so many duplicates and varieties of less note, thai th^ 
number of specimens may probably amount to above SlSSn 
These, however, do not form the whole of my collection. Th^, 
are extracted from the general register of my museum, vhidlt 
contains many minerals, that, for want of examination, could oot) 
be inserted in their proper places in the catalogue. , 

N. B. This MS. was written several years before Dr Walfcet, 
ceased to lecture "■■ ' before he had adopted views still taaof^ 
agreeable to t '"''story Method *. ,, 

" The eoHceU 'iii soon be Hirangctl fur public sale by tlis 



( 96 ) 

I  

A&T. ^SNl.-^Ohseroatians on Water Spouts^ iy the Honourable 
Captain Napieb, R. N., F. R. S. E. In a Letter to Dr 
Br£wstkb. 

Mr Deae Sir, Thirlestane, Juh/ 17. 1821, 

Xn (xmsequaice of a wiah expressed in tbe last number of the 
Pbilosoj^liiral Journal, that any of your nautical readers, in pos- 
aefifipn of facts rdating to the various phenomena of the ^^ Wa- 
ter Spout,^ would communicate such particulars and obs^ar 
lions «a in themselves Bpjpear interesting ; I take the liberty of 
iiferiijig you the following observations, with the remarks' made 
at tlie time^ when the fisu^ and appearances exhibited by this 
ei^txBordinary phenomenon were deeply impressed upcm my 
mind. . 

On the 6th September 1814, in latitude 30^ 47' N., and hm. 
g^ude, jHir chronometer, 6S° 40' W.^ at 1.30 p. if., the wind 
being variable between WNW. and NN£., the ship steering 
8E^, an extraorduiary sort of whirlwind was observed to form 
about S cables length from the starboard bow of H. M. S. £me« 
It caitied the water up along with it in a cylindrical form, in di- 
ameter to appearance like that of a water-butt, gradually rinng 
in hdjght, increaidng in bulk, advancing in a southerly direction, 
and, when at the distance of a mile from the ship, it continued 
staticmary for several minutes, boilmg and foaming at the base^ 
discharging an immense column of water, with a rushing" or his- 
ang noise, intothe overhanjging clouds; turning itself with a quick 
spiral motion, constantly bending and straightening, according 
las it was affected by the variable winds whidi now prevailed aL 
tcxtiately from all points of the compass. It next returned to the 
northward in direct oppo^tion to the then prevailing wind, and 
light upon the ship^s starboard beam, whose course was altered 
to east, m hopes of letting it pass a-stem. Its approach, how. 
ever, was so rapid, that we were obliged to resort to the usual 
expedient of a broadside, for the purpose of averting any dan« 
ger that nught be apprehended, when, after firing several shots, 

a»d one, in particular, having passed right through it at the dis^ 
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tance of one-third from its base, it appeared for a minute as if ciil 
horizontally in two parts, the divisions waving to and fro in dif. 
fcre-it directions^ as agitated by oppoate winds, till they again 
joined for a time, and at la^ dissipated in an immense daik 
cloud or shower of rain. 

The near edge slioffercd in large heavy drops on the slup's 
deck, until the cloud was quite exhausted. 

At ihe time of its being separated by tlie effect of the sfaot^ 
or more probably by the agitation occasioned in the wr by the 
discharge of several guns, its base was considerably within haH 
a mile of the sliip, covering a portion of the surface of the water, 
at least half a furlong, or even 300 feet in diameler, from otie 
extreme circumference of ebullition to the other, and the neck 
of the cloud into which it discharged itself, appeared to have 
alutude of W of the quadrant, while the cloud itseV extaidej 
over-head, and all round to a very considerable distance. 

Allowing, then, from the sliip, a base of a little more Ibari 
one-third of a nautical mile, say 2050 feet, and an angle of 40!' 
to tlie top of the neck, we shall then have, for the perpem^ 
cular height of the spoilt, about 1720 feet, or *ery nearly oasit 
iliird of a statute mile. A little before it burst, two other ws 
spouts, of an inferior size, were observed to the sonthward, 
their continuance was of short duration. 

When dangei* was no longer to he apprehended, I ol 
fhe haronieler, and found it at SO-,*, inches, with the aurfacfF 
of the! mercury very convex, an appearance which it had iu( 
assumed when at the same height at noon, abont two hours bty 
fore ; the thermometer stood at 83°, having risen one degiM^ 
tance that time: 

During the continuance of the water-spoift, and the subao^ 
quent rainj which might be a little more than half an hour, th^. 
fnnd blew from all points of the compass at different times, gor 
fierally shiHing at oppo^te points, neVcr stronger than a fretf 
breeze for a moment, hut in most instances quite light. It 
tinaltended vrith any thunder or lightning, and the water iiM 
fell from the cloud, and was cau^t in the foot of the driva 
was perfectly ' 

Having v extraordinary {>henomeQon, I 
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voured to ascertain its cause, taking for gruited the fol)pi(ing 
axioiDs* 

JPirsiy *< That water in a vacuum rises only to the height of 
88 feet," or, in other words, << that a column of water 3S feet 
high, is equal in weight to a column of the atmosphere of .the 
same faose.^ Secondly^ << That a column of mercury 89^ inches 
hi^ in vaeuoy is equal to the same.'" Thirdly y ^^ That heat ra- 
rifies die air and causes a vacuimi.'" Fourthly^ << That when 
dM kywer atmosfdi^re is so much rarified as to become lighter 
AAn tlie impending clouds, that these clouds or vapours fall and 
disperse on the surface of the earth in the shape of rain or incns- 
toie " FjfVib/y " That when the clouds descend, the mercury 
in the barometer also descends, and that when the vapours rise 
Aiough the lower atmospheres, becoming again more dense than 
die vapours themselves, that the mercury in the barometer rises 
also.'* 

With these data, were next noted the various phenomena, as 
o b s cw F o d to be connected with the water-spout itself. 

Isii Low, heavy, black clouds were seen to the southward at 
aooo, the barometer standing at SO^^i; inches, a^d the thermo- 
meter at 81% in a constant current of cool sir ; the atmosphere, in 
genesiil, beooming hazy, even thick in some places, close and 
fery hot,-— the wind variable'and attended with oocaidonal drops 
of rain. A whiriwind next taking place, drawing the water up 
with it, apparently in a state like vapour or steamy advancing in 
a soutberiy direction to the above-mentioned dark impending 
douds, increaang also in height and bnlk, with a quick s|nral 
moticm, till it came in ofNitact with the end of a cloud whidi 
rather drooped to meet it ; then discharging great quantities of 
iMiter, ttot in a solid bulk, but in short unconnected streams or 
itreaks as it were, attended with a ru^ng or hissing nmsc. 
2f%, That after some time, it returned with considerable vdo^ 
city to the northward, in opposition to the wind prevailing at the 
dnp, the water at the base boiling with a white foam, part pro^ 
jeeting outwards to a certain circumference, and part arising in 
thick dark vapours, which gradually arranged themselves into 
thin streaks, as they gained in accent towards the clouds, till 
the whole was dispersed by bursting into a heavy shower. Sdh/^ 
That the clouds descended, or came gradually nearer to the sur- 

VOL, VI. NO. 11. JANUARY 1822. G 
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fface of the dea, before they were perfectly saturated, previouft to 
bursting. 4^A^, That these clouds extended in large dark odas- 
ses, over a great part of the western hemisphere) and weie qyite 
thiek and dark over-head. Bihh/^ That the water-apaut, at the 
tmse^ covered^ in diameter, about half a Airlong of water ; .and, in 
its most slender part, abont §ds upwanis, it was to appearance 
about 6 feet in diameter ; and that, in height, it rai^t be esli- 
mated at 1700 feet : and, lagtlyy That during the oper^tioa^of 
these extraordinary phenomena in the atmosphere, the mercuiy 
in the barometer did only become more convex than befiire, 
with the thermometer rising one degree. 

In proceeding to examine the subject, we shall suppose that the 
water rose fmm the sea in vacuoy or rather in a cylindrical .^paoe 
approximating to that of a vacuum, oud that it was caused so 
to rise, in part, by the pressure of tlie atmosphera circumscriiK 
ing the base of the said vacuum. Having allowed so much, we 
can go no farther without violating the well known law, . that 
^^ water cannot rise in vacttd^ above 82 feet ; admitting, theie- 
fore, that it was even assisted to that small height, we shall have 
availed ourselves of the theory, asv far as truth or reason can 
justify. 

If we say that water is drawn upwards by the sactiooc^a 
cloud, as proposed to be exemplified by Mr Oliver with a quill 
over a glass of water, we shall then begin to establish the theory 
of " suction," perfectly irreeoncileablc, also, with the equally 
well-known fact of tlie gravity of the atmosf^ere. Besides, the 
force of Mr Oliver\s lungs, over a glass of water, can bear no 
analogy to that of a cloud overhanging the surface of the sea 
It appears also strange to talk of an empty cloud, or a Ikol^ex- 
lumsted cloud, for clouds are not cterial bags, as seme would 
have them to be, but vapours overhanging the earth at different 
heights from it, according to the proportion of humidity or deo- 
aity contained in themselves, and which, when, by rcascHi of their 
greater weight, they fall widiin the sphere of the earth'^a s^ 
traction, begin to discharge themselves in rain, till, being in- 
duced in size and density, if not totally consumed, they natural- 
ly rise abov re of attraction, and, regmning the hi^jher 
parts of tl: again attract each other, and repeal 
such operat f time. 
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Setting ainde, then, the theory dT sucticny and the idea t^t 
the water-spout could rise in a body to the clouds, by the pres- 
sure of the circumamlMenl atmosphere alone, we shall have tlic 
following probabilities to bring us to a more rational oonclUBion* 

1^, That many oppo«te currents of wind, all pointing tb- 
warda a certain centre, and coming in contact with each oth^r 
with unequal forces, cause a rotatory motion or current tif thon- 
selves round a central space, which, not partaking of an equal 
or its former pressure, naturally becomes rarified by the existing 
heat, to such an extent, that it speedily acquires a state in a 
great degtec approximating to that of a vacuum. 9dly, This 
continued rotatory motion of the air, forms that which is usually 
denominated a whirlwind \ and the pressure of the external at- 
mosphere at the base, forcing the water to a reasonable height 
up the rarified space within, it is then carried upwards by the 
mechanical action of the wind, in light and unconnected streaks. 
The space at the bottom now becoming void, is regularly replc- 
mshed by the pressure from without, till the whole spout is in 
due time thus perfectly completed. 

The water having now arrived at the region of the clouds, it 
is naturally attracted, diffused aiid connected with and among 
them, increaidng in dcnidty and extent, till the lower atmoqdiere 
becoming now lighter than the clouds above, these enormous 
masses gradually settlii^ downwards, distend, burst and dissipate 
in rain. 

That the mercury in the barometer did not fall with the rain, 
but, on the contrary, became considerably more convex, was Vi- 
able from observation, and may be accounted for in the follow- 
ing manner : That during the whole operation of the water- 
spout, whidi continued not more than 80 minutes, the cocn- 
toeiKsement was too sudden, and the duration too short, to caulse 
•ny change indicative of what actually took place ; and that this 
convexity only prognosticated what xvould have taken place, had 
there been no water-spout at all, and what actually did happen 
lAerwards, viz. a very clear atmosphere and hot sultry weather. 

Although this phenomeiu^n was rather temfic in appearance, 
yet I am not inclined to think it would have been attended with 
any serious calamity to the ship, had even the whole quantity 
fallen on board, allowing the loftier sails to have been taken in, 
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the hatches battened down and scuppers open. The cyhndee 
. or spout coming in contact with the masts and rigging, would 
- naturally be destroyed ; and the air rushing in instantaneously 
to restore tlte equihbrium, the torrent would be thus checked 
in its fall to tJie mere weight or force of a tropical desccaiL I 
have heard many reports of ravages committed by these 04111^ 
oua meteore, but never yet met a person who bad actually ftit 
nessed or experienced any such distressing effects. 

Upon comparing the present account with that of Mr Ma& 
well''s, in your last Number, illustrated by a very sttiking rc^u^ 
gentation, it appears that, when completed, the two spouts axtr 
ohnofit perfectly ahke, but originally had detived their fini 
formation from different sources. 

The cause of ilic whirlwind must be the same in all 

Mr Maxwell distinctly states, *' that at the first fonnatiaD, 

the black cloud drops from a level surface Into a conical form^ 

lefore the disturbance at the surface of the sea is visible. The 

tuack conical cloud conunues to descend till it almost ri 

[ uie surface of the sea, and the smoke-like appearance at the sue' 

i higher and higher, till it forms an union with, tb^, 

md from which that apout appeared to be suspended. 

In this instance, the whirlwind must have commenced an4, 

een complete, sooner in the region of the clouds than at the 

urface of the sea, and thus attracted and brought down with it 

I all those vapours that first came within its influence, meeting 

t descent a portion of wator, of a " smoke-hke appeara]]ce,T 

rang from the sea itself, contained, of course, within the vfr 

Kl^um there more recendy completed. 

This appears just as probable as that the whirlwind and spwt 
mid have commenced, first at the surface of the sea, and then 
n upwards, as in the other instance ; for it has been seen that 
Ub spout traversed a considerable distance to the southward, 
^ore it came in contact with a cloud, which " rather drooped 
I meet it." In both instances, however, the clouds and wl 
were connected by a long column of water, but the latter havii 
had its origin at the sea, it increased to a much greater bulk, 
to die formal ' luds themselves ; whereas the former, bai 

ing origina ^ merely an a canal or duct, tluw( 

which the m1 themselves into the ocean b^Wi 
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In tlie case ^ven by Mr Maxwell, the sjMut must have been of 
smaller dimensions, and a less terrific appearance than tbc subject 
of the present paper, and from the very obvious cause of its 
having originated aloft instead of below. 

In the formation of whirlwinds, there can be Ho fixed or de- 
terminate rule, why a preference should be given to their being 
generated at any one particular altitude between the clouds and 
sea, in preference to another ; and if we take it for granted, that 
they are esaential to the formation of water-spouts, or that a 
spout cannot exist without a previous whirlwind, it then natu- 
ndly follows, that the dimensions of such a spout must, in a very 
great measure, depend upon the original proximity of the whirl- 
wind to the sea itself, the sea affording a more copious supply 
of aqueous material, than the less substantial fabric of a cloud. 

The water that fell into the foot of the driver, on board the 
Erne, was certainly quite fresh to the taste, and it will be diffi- 
cult to ascertain when and where the process of distillation was 
effected. In the mean time, however, it may reasonably be 
admitted, that the admixture of the salt-water from the sea, with 
the fresh-water in the clouds, the latter Iteing in far greater 
proportion than the former, is of itself sufficient to account for 
the chemical change that had thus taken place in so short a 
space of time. 

Whenever we are better acquainted with the effect of coming 
in actual contact with one of these giants of the deep, we shall 
then be enabled to comply with the recommendations inserted at 
the end of Mr Maxwell's paper; but as there does exist at 
present in the minds of all seamen, a most indescribable aversion 
to any intentional famiiiarity with meteors of such doubtful ten- 
dency, it may be difficidt to find one who shall court a closer 
act^uaintance for the mere purpose of science, in preference to 
the usual cmplojTnent of every individual exertion of getting 
out of the way as fast possible. In case of the ship's being be- 
calmed, and every thing secured, and when one cannot do bet- 
ter, as was very much the case on board the Erne, it would be 
well to make every possible remark and observation, but such 
opportunities are said to lie of very rare occurrence. 



AitT. XVil. — OliACTvtilhns an Vhion t/iiuugh C'oUiurcd Glauseti' 
ai'd on ttiCiT apf^calion to Telescopes, attd to Microscopes ^' 
great vutgnitiidi: By David BnEwSTEB, LL.D. F.Ita.L,* 
Be Sec. R. S. Edin. • 

X AM not aware thai any observations have hitlicrto been maAa, 
■on llie subject ot' vision through cotout-cd glasses. The afitmnm. 
mcr has long been in the habit of using them to attenuate the' 
hght, and to obstruct the heat of tlie solar mys -f ; the painta 
occauonally employs them to give a warmer tint to his land , 
scape ; and, in coses where tlie human retina is extremely sem 
sible to light, or where other parts of the eye are not capable ct. 
HusUuning its strong impressions, coloured media have been adopb 
cd, to reduce the incident rays to a proper degree of dilution. 

The colour generally selected for the relief of tender vi^oi^t 
lias been a bluish cr yellowish Green ; and the choice seems to 
have had no other foundation, tlian the vague analogy that the. 
eye was best iitied to bear the impression of those rays whit^^ 
Nature had shed most abundantly over her works. Fashion, 
has, however, substituted a sort of Blue or Grey medium in, 
place of green; and, unless checked by the application of some 
principle, may soon carry us through all the colours of the speo- 
trum. 

When ve consider tight as consisting of eeveral distinct ny>). 
didering in refrangibility, and on this account creating imperfeflt 
vision, by their imperfect convergence on the retina, i£ is eagj 
to understand how this imperfection may be removed, by \o6k: 
ing through a luedkini which transmits only rays of it particular 
colour. In this pdnt of view, every homogeneous colour slwuld 
atTord nearly the same relief; and if we abstract the <Ufie- 
rent heating powers of the coloured rays, which, in ordinarjr 
lights, can have no influence, it is difficult to discover any rea- 
son why one coloured medium should be preferred to asxtiitet, 

 Read before Uie Ra^al Soaigtj/ nf Edinburgk, Novembei: 10. 1SS3. 

t Dr Herar Mixhcd in the FhiL Trana. (oi 1600, p. 2i6. an auw' 

ot Bomc very i •caXs on the power uf colmucd glasses (a iOtoKfi 

difTcicat rnyf, i>i ihusv u luch lu.'ai must powctfuUy. 
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provided each of them transmtls equal quaiiliticE of homogene- 

Ini]»t:ssc(i with this opinion, I was surpriEcd to find, tli at vi- 
rion through a piece of blue glass became so painful to the eye, 
that it was not able to endure the impresaon for any length vS 
time. In order to discover the cause of this unexpected effect, 
I examined willi a prism the light of a candle transmitted through 
tho Wue glass, and found tliat it had the remarkable property of 
abeorlung only the middle rays of the spectrum, viz. the deen, 
Yellow aad Orange, aaA transmitting \.\»g Viokt and the Red. 
TTie spectrum, therefore, ccHisisted of two separate images, the 
one Red and the other Bbic ; and hence (be eye was not able to 
we djatatctly by means of rays of such different refrangibiltties. 
When it tried to adapt itsolf to the blue rays, it became inca- 
pable of convei^ng the red ones ; and when it endeavoured to 
ctMiverge the rod light to a focus, it lost the power of converging 
the blue. The effect, in short, was the same as if it had at- 
tempted, by its muscular power, to adjust itself to two different 
ilistanccfi at the some time, and therefore it became completely 
cxhautAed with its firuitless efforts to obtain distinct vision. 

If the eye is adjusted, so as to see a luminous point througli 
the blue glass, by means of blue light, rfie blue image of tfe 
point will l)e surrounded with a circle of red light, which is a 
section of the cone of red rays that the eye has not converged to 
it focus; and, in like manner, when the eye is adjusted to see 
die luminous point by the red ligiit, the red image of the point 
is Burnmnded with a circle of blue light, which is a section of 
the cone of blue rays, while diverging from their focus within 
the vitreous humour. 

This striking example of the imperfection of vision through 
glasses of a compound colour, ptunts out tlie principleupon 
trhich they should be selected. As the coloured glasses which 
ave fitted for ordinary vision cannot be made to trai>smit homo- 

* GlaBies vbich tranBDiit only rays of Mie coUur are very rare, mul aie of grett 
<ase in nuuiy optical eiLperimenU. I havE often combined jilalea of diiTerently co. 
bured glacE, K> OS to produce this iRtct completely. The only artificin] (clasBwliich 
I have mel with posses^ng Ihii properly in perfection, ii one of a. fine blue colour, 
whicli tianamiltcd only Ihc red mys of Ibc spcctiura. 
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geneous light, without obecuring the object, we must seek for 
that colour which produces the &h(Mtest spectrum, with' the 
greatest illumination. In this examination, I have tried a gicat 
variety of ' coloured glaseieSj and have foiud, thata tfelfcmiik- 
green g]lu» has the property required. It almost entirdjr ab- 
sorbs the extreme red rays, and extinguishes a v^ gi^eat pio- 
portion of the blue extremity of the spectrum. Hence, it not 
only relieves the eye, by attenuating the incident light, but it 
improves the image, by diminishing the error arising from its 
different refrangibility . 

Having thus considered the influence of coloured media upon 
simple visk)n, it becomes interesting to inquire how far . the te- 
lescope and microscope are susceptible of improvement, by the 
use of coloured lenses. As the objects to which the teletoepe iff 
apptied, do not admit of artificial illumination, the absorptiob of 
the obnoxious rays can only be resorted to, whei thei^ is a ecm- 
siderable intensity of light. In viewing. the spots. of the Sun, 
for example, and in examining Venus and Jupiter, when near 
the Earth, some benefit may be derived from the interpontiaii of 
coloured lenses ; but it is principally by extinguishing the se- 
condary tints which remain, even in the best achromatic tele- 
scopies, that we anticipate any decided advantage. 

With the microscope, however, the case is quite different 
The power which we possess of illuitiinatiiig artificially the ob- 
jects under examination, enables us to compensate the loss of 
light by absorption, and as we have also the apertures of the 
lenses under our controul, we may avail ourselves to a very great 
extent of the application of coloured media. 

In the construction of single microscopes^ I have derived 
great advantage from using both red and green lenses, particu- 
larly when the outline or form of an object was required. In 
compound microscopes, the lenses may be made either of the 
same or of different colours, or only one of the glasses may be 
coloured ; and the kind of light to be absorbed, may be regu- 
lated by the colour of the object under examination. 

In order, however, to derive from coloured glasses the full be-- 
nefit which t alculated to afford, the compound micro- 

scope shoul d on a scale of unusual magnitude. 

I had occasi igo to point out the advantages of 
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an enlarged form ; and I constructed one about ^fifteen (ett in 
length, with an achromatic object-glass, which produced very 
superior effects *. Since that time, I constructed another, with 
a nUiBtallic reflector, which was 48 feet in length. 

The advantages of large microscopes over small ones, m^y be 
oonadered in reference, 

1. To the imperfections of the glass employed. 
S. To the spherical form into which it is ground. 
8. To the adjustment of the axes of the lenses. 

4. To the method of illuminating the obJ6ct. 

5. To the examination of objects placed in cavities ; and, 

6. To the exkminatioii of objects whose parts are placed at 

different distances from the instrument. 

in making this comparison, we shall suppose that the object-. 
glass of both microscopes intercepts the same portion of the 
fl|^ere of light, whidi diverges from the obyect under examina- 
tion. 

1^ As the veins dnd irregularities of glass have a definite 
magnitude, a lens of a small aperture will be much more liable. 
to have its image injured by any accidental flaw, than one of a 
lai^ size, and the same may be said of the small pits and 
scratches which ofl:en remain even af te^ the most careful polishingi 

12d^ In the operation of grinding the object^lasses of siball 
microscopes, thie optician works at random, and has the power 
nether of giving them, a correct spherical figure, nor of adjusU 
ing the axes of th^r opposite sur&ces ; whereas in larger lenses, 
these operations ar^ completely under his controul. 

Sdf One of the principal points to be attended to in the con- 
struction of ccxnpoynd microscopes, is the coincidence of the 
axes of the lenses of which it is composed. This adjustment is 
sddom made, and indeed is not very practicable when the lenses 
are small. In the enlarged form, however, the axes of the lenses 

* M. JSpinus, in the Neva Acta PeiropoL torn. ii. p. 45. proposes that the dis- 
tance of the object from the object glass should be thxee, four, or five inches, or 
even half a foot or a foot, in order to allow the light to fall upod the object ; and 
he describes a imcroscope which he had constructed on this principle, with an achro* 
matic otgect^lass a little less than three feet in focal length. The aperture of the 
object-^ass was about an inch, and the distance of the object from the. .object-glass 
seven inches. 
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y be matic to coincide willi ihc greatest accuracy, and cons*. 

sitly the perfonuMice of tlie instnimcnt grcatJy improved. 
*'Wi, In small microRcopcA, the power of illuminating the <^ 
jc« ia very limiled, from its proximity lo the instrument. The 
light which it would naturally receive, is obstructed by the head 
of the observer, and by the Ixjdy (»f ilio microscope ; and when 
Ihc Inject ia perfectly opaque, it is almost impossible to throw up- 
on it the retjuisite degree of lighu In large microscopes, on tlic 
contrary, where the object is one or two, or even (Aree foct from 
the object-lens, we may project upon it any quantity of light 
that we please. 

5ih, The ordinary microscopes, both ^ngle and compound, 
are incapable of being applied to objects placed in it eavlty, ot 
in the interior of a tran8i)arent crystal ; but in large microscopes, 
the depth of the cavity, and the thickness of the crystal, bear 
no sensible pro]x)rtion to the distance of [he object from the mi- 
croscope; and the cavity, or any object which it includes, may 
be seen to the greatest advantage. 

6^ In viewing an object of perceptible thickness, such ss x 
/1y, through the compound microscope, it is impossible to see 
the near and the remote parts at llie same time, so that a num- 
ber of succcsave adjustments are necessary, and even then, we 
are imperfectly acqumnted with its general form and oiidine. 
In large microscoj«?s, howevcT, the thickness of the object bears 
a very slight proportion to the conjugate focal distances of the 
(ibject-lens, so that the instrument may at once be adjusted to 
all the parte of 'it that are within the field of view. 

When the object to be exaruned is an optical structure, suck 
its tliat exhibited by plates of amethyst, the ordinary mictxiBCflpe 
is entirely useless, as the figure lo be observed is producod by 
the action of every point of the transparent plate. When the 
microscope is large, however, the figure is seen with as mudt  
distinctness as if it had been Ibnned by a plate of no other &■ 
mcnsions but length and breadth. 

Such are a few of the advantages which we may confidently 
«spcct from the use of large microscopes. We would recoi 
^nend them t . the attention of naturalists, whose pui 

suits lead th te the more minute phenomena 

vegetable aiv TJic pciiiwi of nature which lu 
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hitherto been subjected to examination, t8 but of limited extent ; 
and it is only by extending the power of vision, that we con 
hope to penetrate into new regions. There ore worlds within 
our* reach not less interesting, than those which elude our re- 
search by their immeasurable distance. The laws whidi govern 
them, and the beings by which tliey ore inhabited, are alike un- 
known to us ; and though ignorance has endeavoured to throw 
an air of ridicule on the study of animolcular exbtence, yet we 
may safely affirm, that the functions of minute bodies, must be 
regulated by laws essentially different from those of larger ani- 
mals, and that those planetary masses, which astonish us by thdr 
magnitude and splendour, afford fewer subjects of scientific re- 
search, than those portions of apparently dead matter which we 
didly tram{de under our feet. 



Art. XVIII.— -^ccown^ of a Map of tJie Country between the 
Erawadi and Khiafiduan Rivers. By Feakcis Hamilton, 
M. D. F. R. S. Lend. & Edin., and F. A. S. L. & E. Com-^ 
municatcd by the Author. 

X HIS Map, which has been reduced to half the original size, 
I procured at Amarapura from the slave who communicated 
the general Map of the cmpre of Ava, already published, (PAtf, 
Journal^ Vol. II. p. S62.). All the towns in it are denoted by 
circles ; but the royal residence (Nro-do) or Amarapura, is distin- 
guished by a double circle (Mro) ; cities ore distinguished by a 
single one, and viUages (Rua) are marked by a cross in the centre. 
In the reduced map, the distance between the junction of 
the two great rivers and the capital being 1.89 inch, and the 
actual distance being about sixty geographical miles, we should 
have a very little less than thirty-two geographical miles to the 
inch. According to this, Kaunton, on the frontier of China, 
the Quantong of Mr Arrowsmith, should be 208 geographical 
miles from Amarapura ; but, according to him, this distance is 
only 114 miles ; nor do I here suspect him of any v^y material 
error. In u^ng this map, therefore, no scale can be safely 
adopted; the more especially as from Mredu to Maengheen, 
njcar the mouth of the Nerinzara, the map reckons SQvew da:^* 
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journey, while it reckons ax days journey to this river ftom 
Kani ; but, in the map, the seven days occupy only forty-seven 
parts, while the six days occupy seventy-six parts. I suspect, 
however, that in the distance from Mredu to Msenghaen, the 
error is mine, and not that of the slave, and that I have read 
seven in place of what he intended for three, the Mranma cy- 
phers for these two numbers, when carelessly written^ having a 
considerable resemblance. Whatever want of attention to a 
scale exists in this map, much useful intelligence may be col- 
lected from it, respecting the distances of places, the numbers 
in Roman characters, as usual, in these maps expresdng .days 
journeys, and those in c}rphers expressing Dain or Mranma 
leagues of two and a half British miles road-measure. 

In extent, in climate, and in the magnitude of the noble 
rivers, by which it is bounded, the territory delineated in this 
map bears a strong resemblance to the Antarbeda or Duab, be- 
tween the Yamuna and the Ganges in Western India ; yet be- 
tween these two regions there are essential differences. The 
Antarbeda of Western India consists almost entirely of day, 
sand, and loam, in which the slightest vestige of stone cannot 
be traced ; and, farther^ it is perfectly level, except where the 
bounding rivers, working on such soft materials, have excavated 
channels of great depth, leaving enormous rugged clifts, which, 
in most places, render a descent to the river very difficult, and 
totally prevent the farmer from availing himself of their water 
for irrigation. In the Antarbeda of Eastern India^ on the oonr- 
trary, and parallel to the Erawadi, there is a chain of rocky 
hills, the foundations of which prevent the river from idnking, 
so that, during the periodical rains, it inundates a great extent ; 
and, farther, this chain of hills gives rise to a stream, the Muk- 
hiaun, which has been already mentioned, {Phil. Jowmtdj 
Vol. IV. p. 83.), and which is advantageously applied to irriga- 
tion, forming two very extensive reservoirs, laid down with care 
in the accompanying map. f'rom this it would also appear, 
that the southern portion of this chain of hills, which is very 
rugged and barren, but not high, aind which contains fine quar- 
ries of pure w' 1p. extends to no great distance, that is 
to say, for onl ' miles in length, when it is inter- 
rupted by a I om Ma^ngun, the usual country 
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reaidenoe of the late King, to Kioun-mraun, (Koim-meor, Ren.) 
near Mowzhzhobo, the residence of his father. At this place 
the Erawadi comes from a narrow valley, having on the west a 
continuation of this chain of hills, and on the east the moun- 
tains of Koshanpri or Mrelapshan. In this part of the river a 
rocky island gives room for a celebrated temple, called Sihado 
Bhunu 

The western part of the territory, delineated in this map, to- 
wards the south, is level and fertile ; but, whether or not the 
eastern bank of the Ehiaenduaen consists of lofty inaccessible 
clifts^ like those . of the Yamuna, I cannot say ; for although 
rocks extend near to the western bank of the Khiaendusen, 
the same is the case with the Yamuna, (Jumnah of Rennell). 
At the latter river, indeed, these rocks in very few places ex- 
tend into its channel, so as to have prevented it from penetrat- 
ing to a good depth. By far the greater part, however, of 
even the eastern bank of the Khiaenduaen is bordered by hills, 
which extend as far to the south as Eanaeh. 

I shall now make a compaiison between this map and the 
corresponding partst of that given by the native of Taunu, 
{PML Jomwly Vol. IV. p. 76.) iilready published. 

In the first place, along the Erawadi, we have the following 
line of distances, in which, it must be observed, there are great 
differences. 

Erom Amarapura, by the 
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The distances in the map of the slave now under considera- 
tion, andin that of the Zabua {Phil, Journal^ Vol. III. p. 3^) 
agree so well, that they deserve most attention. Some error has 
crept into those given by the native of Taunu for tlie first aud 
the three last stages, which ought to be corrected. 
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I have already nieiiUoticd, that 'm this part of tlie Zalnia's 

route, we could only allow eleven British miles for a. day's jour- 

;y, direct distance, which will perfiaps give sixteen British 

road distance, for each individual day ; and ifiis is fully 

mucli OS I ever found that I could travel in India, carrying 
mc the usual inciimbrancea of tctits, furniture, provisions, 
servants, and other accommodations necessary to render travel- 
ling comfortJible in a country where there are no inns. Accord- 
to this rate of travelling Kiounmraun, even by the Zabua'see- 

late, should be only forty-eight miles road distance above Ama- 
ira; but Mr Arrawsmith makes it forty geographical miles in 

direct hne, wtiieh I am confident is too mucli; nor, on the 
whole route, can the day's journey give more than nine and a 
quarter geographical miles direct distance. Reckoning by Uu! 
rule the oastcru boimdary of the space included in this map, 
from Amarapura to Miadaun, will extend about eighty-three 
geographical miles in a direct line. 

Next, for the extent on the western side, from the junction of 
the two great riverB to the mouth of the Nerinzara, we have, 
according to this map, ten days journey, besides the space be- 
tween Badoun and Amra;n, which has licen omitted. But, i" 
the map by the native of Taunu, {Phii. Journal, Vol. IV. p. 76.) 
the distance is eleven days journey, including the space between 
BadouTi and Amricn. These two authorities may therefore bo 
considered as agreeing Kilorably ; and, if the days joumeys on 
the KhiasnduEen and Erawodi are of a similar length, tlie wes- 
tern side of this map may be considered as about 101 geogra- 
phical miles in length ; but Uie allowance taken for the day's 
journey in the account of the map of Ava by the native rf 
Taunu, would reduce considerably this extent, and such a re- 
duction can be more easily reconciled with circumstances ihoi 
the greater allowance. 

In the seventh number of this Journal, (Vol. IV. p. 83.) I have 
mentioned, that some maps erroneously place Mamghten close lo 
the mouth of the Nerinzara. Such is the casein this map; and I 
have already mentioned another probable error respecting tlus 
place, in its bei ~ seven days, in place of three days jour- 

from Mrf 'itlcr be the real distatice, Mredu 
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being five days journey from Amarapura, Ma&nghsen will be 
eight clays JQurney from the same, which would not carry it 
near so far up the Ehisenduaen as the mouth of the Nerinzara ; 
and, in fact, it is liud down by the native of Taunu more than 
two and a half days journey lower, which I consider to be the 
actual case. 

The extent of this map, at its southern end, reaches from the 
junction of the Khiiendua3n and Erawadi to Amarapiura, sixty 
gepgrapliical miles, according to the survey copied by Mr Ar- 
rowsmith. This is the breadth of the lower end of tlie Antar- 
beda or space between the rivers, only it is ratlicr in an oblique 
direction. The real breadth from east to west between Ama- 
rapura and Badoun, is stated in this map to be two days jour- 
ney, probably in a very direct line, and free from impediments^ 
X\m being one of the best cultivated portions of the empire. 
Allowing, therefore, that each day^s journey is actually ten 
Mranma leagues in road distance, the breadtli of the .tongue o£ 
land at its south end cannot be above forty British miles. This, 
conjoined with the obsa'vations which occurred in treating of 
this territory, in my account of the native of Taunu^s map, 
{PUl. Journal^ Vol. IV. p. 81.) induce me to believe^ tliat the 
course of the Khiaendusen should be placed nearer the Era- 
wadi than has been done by Mr Dalrymjde ; and that the in- 
tervening territory is much narrower than he ima^ned. 

Farther north in this map we have given die breadth of this 
territory between Kiounmraun and Kanseh, passing through 
Mouzhzbobo. The road distance between these two places is. 
said to be twenty- six Mranma leagues, or about forty-three 
geographical miles. The reader may compare this with what I 
have said concerning this distance in my account of the map 
by the native of Taunu, where it is estimated at only twenty- 
nine geographical miles, but this I conceive too little. The 
map now under consideration affords no grounds for calculating 
the space intervening between the two rivers farther north. 

Leny, 1^^ November 1821 . 
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Art. XIX. — On tlie Comptonite of Vesuvius^ the Brewsterite 
of Scotland^ the Stilbite and the Heulandite. By H. J. Brooke, 
Esq. F. R. S. Lond. M. G. S. &c. ha. Coimnunicated by the 
Author. 

IN the Edinburgh Philosophical Journal, Vol. IV. p. 181. Dr 
Brewster has described a new mineral, and given it the name of 
Comptonite. I have found the crystals of this substance cleave 
parallel to the planes M and T, Plate V. Fig. 1. the cleavage 
planes meeting at an angle of 90°. This circumstance, com- 
bined with the existence of the planes o, o', which meet at an 
angle of about 17T* 35', shews that tlie primary form is a rect- 
angular prism, the terminal edges of which are, however, very 
nearly equal. On three crystals of my own, I have found M on a 
measure 185** SC, 185'' 8(y, and 135° 45^; and on the same crys- 
tals respectively, a on T measured 134° 30', 134° 45', 135° 15'. 
If 135° 30^ and 134° 30^ be taken as the true measurements, the 
edges of the base terminating the planes M and T, will be to 
each other respectively very nearly as 56 to 55, 

A mineral from Strontian, which has been called in France 
Primitive Stilbite^ and was at one time considered to be Apo- 
phyllite, is certainly a distinct substance. 

I have therefore given it the name of Brewsterite^ on account 
of the many important discoveries connected with crystallo- 
graphy, which have resulted from the experimental researches 
of Dr Brewster. The primary form of the Brewsterite is a right 
prism^ Fig. 2. whose bases are ohliqiie-angled paralkhgrams, 
M on T measuring 93° 40^, as deduced from the inclination of 
a on a\ c on c', and a on c, Fig. 3. I have not been able to 
cleave the crystals with certainty in any other direction than pa- 
rallel to the plane P. Yet when an attempt is made to divide 
them perpendicularly to P, and parallel to T, the new surfaces 
exhibit traces of cleavage planes. 

The inclination of the edge h on the edge i being 93° 40^, it 
was necessary to adont a prism oblique in one direction, as the 
primary form ; :^ve preferred placing that prism in the 

position I hav 1, from its agreement with Sulphate 

of Lime, Euc ther substances belonging Lo that 
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class of primopy foiiins,' in the facility with which it cleaves pa- 
rallel to the terminai plane, and in the constant brilliancy of the 
planes developed by this cleavage. Fig. 3. contains all the mo- 
difications I have observed on the crystals I have examined, the 
angles at which scnne of the planes incline to each other mea- 
suring nearly as follows : 



P on a. 


93° SO- 


b. 


119 30 


c. 


114 30 


d. 


112 


e. 


92 


a — a'. 


172 



a — c, ) 



96 



Finding on several crystals the planes c, c', larger than any of 
the others^ and on one crystal finding those planes alone, I have 
taken them to fix the ratios of two of the edges of the prism. 
Supposing them to result from a decrement by one row on the 
edge noy the edges np to nm would be as 85 to 16. And if the 
planes a, a' be supposed to result from a decrement by four rows 
in height on the edge nm of the terminal plane, the ratio of 
np to no would be as 35 to 10. 

On examining the Abb^ Ha'dy^s varieties of StUbUefl have 
found, that those which Werner distinguished by the names of 
Badiated and Foliated Zeolite, are two distinct species ; and I 
am happy in the opportunity which this discovery has afforded 
me, of associating the name of Mr Heuland more intimately 
inth mineralogy, by calling one of the substances HettbrndUe^ 
and of thus recording the readiness with which Mr Heuland 
has on all occasions opened his cabinets to the researches of 
sdence, and his very liberal contributions of specimens, when* 
ever they have been reqCiired, for the purposes of either chemical 
or crystallographical examination ^. The first of the two species 
of the Abb^ Haiiy's Stilbite^ from which he appears to have de- 

* We cannot omit the present opportunity of adding our testimony to the libe- 
rality of Mr Heuland, and to his unceasing zeal for the progress of his favourite 
idcnce. It is fortunate for mineralogy, that the possessor of one of the finest ad- 
lections in Europe, should be a most generous dispenser of its benefits for the pur? 
poses of scientific research..— D. B. 
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duccd Ilia primary fiHin, and for whiuh I itliall i-etaiu ihe same 
name, includes his dodecaedre and ejmniee varieties, and is the 
Badiatcd Zeolite of Werner. 

The secoudary planes, however^ which meet under ihe ait^ 
he hiu given, do not occur on any of the crystals I have 

Tlie cleavage he descnhcs paralle] to tlic plane d. Fig. 6. is 
nly effected ; but {here are also natural joints very apparenl, 
'allel to the edges A/*', which induce me to conader the riglit 
■homblc prism, Fig, 4. as the primary form. 
In Fig. 5. ihe measurement of P on e ory is 120° 30* 
*' ~ -^X 114 
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These measurements have Iwcn taken by the reflective-gonio- 
on severat small crystals, with tolerably bright planeS' 
&uppo»ng them correct, and that the planes e and^ resuh. frran 
a dewement, by one row on the terminal edges of the prism, the 
inclination of M on M', Fig. 4. is nearly 101° 3ff, and the edge 
lib is to the edge ab or be nearly in the ralio of 26 to SI. 

The second species included under SlilbiU by the Abbe Havy, 

and to which I have appropriated the name of Hetdandik, b 

Foliated Zeolite of Werner, and crystallises in the form of 

right prism, wltose bases arc oUiipte angled pardleU^ramt, 

Gi This species comprehends tlie anamarpkique aadi odO' 

'.ixmale varieties, on the latter of which figures the Abb^ 

;uy has placed four planes, which do not appear on any of the 

'Etals I have examined, anil which may be s^d to be^ioeom- 

patiblc wiili the primary form of the mineral *. 

The planes I allude to, are four ef those which be hat 
larked with u, — the four which belong to the crystal, I haie 
kcd with the some letter in Fig. 7. this being the fenn wu 
which the mineral most frequently prescnia itself. It Is ra-' 
remarkable, that the Abhe should have omitted to give 
of his ^ane T on the two adjacent planes a, or 
ure of 3""'' 'wo adjacent planes j; for, although 
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ditferendei do itot exceed 2^, even those nu^thaye Aeim that 
the priinary fbrm was pot that which .he had supposied. It is 
however possible, that he might not have measu'rM these planes. 
To enable the reader to compare the Abb^ Rauy'*s figures with 
nune^ I have added on three of the planes of Fig. 7. in small 
letters^ (scored under thus, Sy T), the letters he has used to de- 

agnate those planes. The measurements on the natural planes 
oi this substance frequendy disagree on lar^ crystals ; those 
on which I have most relied, have been taken on, small crystals 
with the reflective-goniometer, and are as follows : 



M, 


146 30 


T, 


148 


M— a, 


114 


T-a-, 


116 


M — T, 


130 . 


O— M, 


189 40 



From these measurements, may be deduced the ratios of the 
.lodges c^ chjCgci the primary fcnrm, which are nearly as the 
numbers 160, 161, 16% These ratios suppose the planes a 
and z to result from decrements by one row aa the edge and 
angle of the primjBiy form which they replace. 

The %ures are drawn merely as diagrams^ to render the de- 
.scriptions intelligible, and with little regard to accuracy of 
fonn*. 
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A&T. XX.— Oi^ert^o^ecm^ on the Impregnaticn of Wood wiA 
Sea^WateTf and on the Fogs of the Polar Seas f • By Wil- 
LUM ScoRssBY, Esq. F. R. S. £. M. W. S. &c. 



I 



L Impregnation of Wood with Sec^Waier. 

T has been my privilege to make a number of experiments 
on the effect of enormous pressure on wood sent to great depths 

* Siiioe I rteeived Uie above paper from Mr Brooke, 1 have examined the A»- 
Ate^.ZeoiUey and ^nd it to diflbr hj the most palpable optical characters from 
the FolMtei^flefite which I had examined in 1817. See PAO. TVant. 1818, p. 230. 

t Read befoce the Wemerian Natural History Society, 17th Nov. 1821. 
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IA6 Mr Scoreaby cwi the Impregnation of tVaod with Sea- Water. 
y.the eea, in augmentJDg its specific gravity, by iinpregnatkai 
nth sea-water. In theae experiments, however, some of the vaXei 
observed to escape out of the wood, on its being reaioved 
n pressure, by tlie expeii^on of the compressed air contained 
p its pores, — a circumstance tliat prevented me from ftscertainiiig 
e highest degree of impregnation uf which the wood was su»- 
KAqitJble. A mode of obviating this inconvenience occurred to 
^^se during my last voyage to the polar seas ; and this mode abo 
promised to shew to what extent, and under what degrees of 
pressure, sea-water might be forced through the pores of wood. 
Not having any metallic vessel suited for tlie purpose, I employ- 
ed a strong wine-bottle. I ground the inside of the neck (for the 
cork) perfectly circular, by meaps of a cone of wood with sand 
and water, and reduced it to such a form that a piece of wood, 
in the form of a frustum of a cone, fitted the neck through the 
extent of an inch in length, and formed a perfectly air-tight 
plug. This plug was of very dry ash, and two inches in length. 
It had a square head, of sonnewhat greater diameter than the 
rest of the plug, so that the cone terminated by a kind of shouU 
der, touching the extremity of the neck of the bottle, to prevent 
'tfie pressure from thrusting it farther in, and bursting the glass, 
le neck of the bottle being now heated, the plug, first coated 
'With sealing-wax, was introduced, and, the heat being suflideal 
to render the wax fluid, it was worked down to the shoulder. 
The plug and the glass being thus intimately united by a thin 
intermediate coat of sealing-wax, there could be no doubt that 
it was perfectly tight. 

In this state, the bottle was sent to the depth of 125 fathoms, 
and, after remaining a quarter of an hour, was hauled up. 
About two ounces of water were found to have penetrated the 
pores of the wood, The bottle unopened was then sunk a second 
time to the same depth, and & small additional quantity of wa- 
ter was found to have entered within the bottle, at this second 
mking. 

Now, by this process, I expected, that on pressure b^ng ap- 
plied to one end only of the wood, instead of every part, as in 
s, the flow of water through the pores. 
ained in the wood into tlie bottle, 
, as had before been the case ; and 
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in this way I expected that a much higher degree of impr^na- 
tion would be obtained. 

. .Before examining the plug, I sank the bottle to the depth of 
9998 feet ; but here the pressure unfortunately being too great 
for the strength of the glass, the bottle burst, aud only the ring 
of the neck encompassing the plug came up. The result was 
as follows': 

Befiire immersion, the piece of wood weighed - 207 grains 

After the experiment, - • • 315 

Quantity of water absorbed, - - 108 

Wei^ in the air after immersion, - » 315 grains* 

Weight of the plug in firesh-Water, (temp. 40*), - 2H 

Weic^t of an equal bulk of water, - - 2931 grains. 

Hence, specific gravity of the wood, after immersion, 1.073. 

As I appi^hended that the porUon of the plug through which 
the water had made its way into the bottle, would be more im- 
pregnated than the rest, from the expulsion of the air into the 
bottle, t cut away the projecting sides and comers, and formed 
the central part into a cylinder. But the specific gravity of this 
was less than that of the whole, being only 1.033 ; and the ex- 
trenuty that was in the bottle was lightest of all. This effect I 
attributed to the want of expansion in this part, occadoned by 
the strength of the ring of the bottle by which it was compress- 
ed, thus preventing it on the lower part from recaving its due 
share of moisture. On splitting the wood, it was found to be 
wet throughout its substance. 

I next attempted the filtration of water through the pores of 
a cylindrical piece of mahogany 4^ inches in length. In this 
experiment, I employed a strong oblong vessel of copper, kindly 
furnished me by Captcdn Manby, (who, with his usual public 
spirit, accompanied me on the voyage, with a view of trying an 
apparatus for increadng the facilities and diminishing the dan- 
gars of captiuing the whale). This vessel, with the mahogany 
screwed into the neck, was sent to the bottom, where the depth 
was 5040 feet, and allowed to remain an hour and a half. But 
the enormous pressure to which it was subjected, being about 
fifty tons, (a ton per square inch), crushed the vessel, though 
every part was an arch, into an irregular flat form, and tore the 
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I ocq)per ill four dilfiircnt places. Thus, Uie principal <Ic«igD of 

I die experiment being frustrated,! coultl only ascertain the quoiM 

t- tity of impregnation. The ivei^t of the mahogany, when di^*. 

was 1S5 grains ; the weight gtuned in the c\]>crirnent 90 grainfld 

^KTCase of bulk equal to 3 grains of water. f 

II. On the Foga to which tJie Pular Seas are subject. " 
The great prevalence (^ foggy weather in the polar eeas, du^ 
ring the summer montlis, is a fact which, though well knowa|| 
has not, that I am aware of, been explained. In the present yeai^ 
(1821), from the 11th of Juljr until the aist of August, we only, 
had three days of cIcm' weather. During this interval, we na,| 
vigated a sea embarrassed with an accumulated quantity of ice;^, 
the whole of the ice that so remarkably disappeared in the years^ 
1817 and 1618 having been replaced, and a body above £40^ 
miles in width, having collected on the eastern coast of Grceih, 
land. As the fog to which the icy seas are subject, frequently^ 
rests on the surface of the water, and extends only perhaps to the^ 
haght of 150 to SOO feet, the sky above being often perfectly dear,) 
it occurred to mc, that the cause of these low fogs might be^ 
found, perhaps, in the temperature : that the cold, during sur" 
fogs, might be greater at the surface than at conaderahle eleva-^ 
tions, though the contrary is usually the case. Some observa- 
tions made on the 23d July, during a very thick fog, with & 
clear sky and bright Gunshine above, seemed to confirm this, 
opinion. 

The temperature about 11 a, m. at the mast-head, 100 feet 
above the level of the sea, was 36°; on the level of the deck, fay, 
the some thermometer, 33|°; near the water's edge 34°; and c^r 
the water at the surface 34°. Hence, it would ^ipear, that, 
the fog is occasioned by the damp air, near the surface, be- 
coming chilled by etrntact with, or radiations from, the ice: for^i 
at other seasons, I have almost invariably found the tempera- 
ture aloft two or three degrees lower tlian at the surface ; whik 
in fogs with a clear air above, it seems to be higher. 
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Art. XXI.—- jlcomn^ qf Hhe Vciamo de Taal^ in Lufon^ one 
of ike Philippine Islands, By Dr A« Von Cuamisso *. 






•V 



tV £ had aa opportunity to make only one recursion, of eight 
day9» into the interior, to Taal, and the vokano,. of the same 
name, in the Laguna de Bon^borig. The military escort aceom- 
ptnying us, which was a mark of Sjianish 'pomp, was very 
troublesome, and increased .the ea^nees of a journey where 
anljr a guide weiuld have been vequtmte among the fnildmd 
hospital Tagalese. The Island df Lu^on is every wh^e high 
.and mountainous ; the highest summits do not seem, however, 
-to exceed the woody f^on. Three ^volcanoes nse from it : 
.first, in -the north, the Aringuay, in the territory of the Ygor- 
lolea, in l!he .province of Iloces, which, on-4he 4di of January 
1641, broke out at the same time with the volcano of lolo, and* 
-the Sangnil, in the south of Magindanao, on which occancm^' 
this island presented one of the most terrible scenes recorded in 
liisttiry ^; the noise was heard on the continent of Cochin- 
^ChinaL -Secondly, the volcano de Taal, which particularly 
threatens the capital, from which it is distant a day^s journey ; 
and, lasdy, liie ikr-seen Maycm, near the Embocadera de San 
Bernardino, between Albay and Camarines. 

Gold, iron, and copper-mines, whidt are very ridi, bcrt ne- 

{^ected, nhew that thel^ are other mountains sa weH as volcanic 

ones. On the way we went, we saw no other than voleanic tuff, 

-^^onsisting of ashes, pumice-stones, and dross ; and, in Manilla, 

-<7avite, Taal, Balayan, &c., no other stone for building biit 

this same tuff and calcareous reef-stone, procured from the sea. 

The gramte, used in Manilla for building, is brought here as 

ballast, from the coast of China. 

As you go from Cavite, southward towards Tad, the land 
insensibly ami gradually rises till you reach the eminences <m 
-the other ride, which are rugged and steep, and from wiiidi'. 
you may overlook, at your feet, the Laguna de Bonborig, and 

* From Kotselme^s Voytigc rfDietovery^ voL iii. p« 52. 

t The Journals of Manilla mention the destructive earthquakes, in the ycai 
1645 and 1648^ 
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the large smoldng crater, which forms in it a dreary, naked 
island. 

The lake (the Laguna) is about six Grerman miles in circum- 
ference ; it empties itself into the Chinese sea by an outliet, 
navigable dow only for small boats, though formerly it could cany 
larger vesseb ; it runs with great rajndity, and the length of iu 
course is above a Grerman mile. Since the devastatim in 1754^ 
Taal has been removed to its mouth. 

The water in the Laguna is brackish ; but it is, however^ 
drinkable. In the middle it is reported to be un&thomafale. 
It is said to be full of sharks and caymans^ of which, however, 
we saw none. 

As we were embarking from the Laguna for the island, the 
Tagalese exhorted us to look round us in this haunted plaoci 
but to keep silence, and not to irritate the qurit by any incau- 
tious, or inconsiderate word. The volcano, they said^ showed 
symptoms of displeasure whenever a Spaniard visited it^ and 
was indifferent only to the natives. 

The island is nothing l)ut a mass of ashes and soorise^ whidi 
has fallen in itself, and formed the wide irregular crat^, which 
creates so much terror. It does not appear that lava has ever 
flowed out of it. From the bank, where a little grass grows in 
scanty spots, and when? some cattle are kept to pasture, you 
climb, on the east side, up a bare and steep ascent, and^ in about a 
quarter of an hour, reach the edge, from which you look down 
into the abyss as into the area of an extensive drcus. A pool 
of yellow, sulphureous water, occupies about two-thirds of the 
bottom. Its level seems to be the same as that of the Laguiuk 
On the southern edge of this pool are several hilld of sulphur^ 
which are slowly burning. Towards the south ahd east of it, a 
narrower crater is beginning to form itself in the interior of the 
great crater. The arch which it makes surrounded like the 
moraine of a glazier, .the burning hills by which it is produced, 
and rests with both its ends on the pool. The pool boils, from 
time to time, at the foot of the burning hills. 

You can clearly distinguish, in the internal wall of the crater, 
the situation of the differently coloured scoriae of which it con^ 
sists. Smoke ''^m some points of it. 
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We obeerved from the place where we made a drawing of 
the crater *, a place on the opposite side of it, where a fSall into 
the int^or seemed to afford a slope, from which it might be 
poseible to descend to the bottom. It cost us much time and 
trouble to gain this pcnnt, as we found the sharp and pointed 
edge cm which we walked, in many places impasidble, and were 
frequently obliged to descend on the out^de almost to thebank. 
Being under the wind of the fire> we were but slighdy incom- 
moded by the sulphureous exhalations* 

The place just mentioned is that on which, during the li(st 
Eruptions, the water poured that was thrown up. We attempt- 
ed to descend into several clefts, but were ultimately obliged to 
abandon our intention, after we had reached about two-thirds of 
the depth. We were not provided in Taal with the cords we 
required, and by the assistance of which we might probably 
have descended the peipendicular wall of several fathoms high, 
winch first presented itself to us, without being able to reach 
the bottcnn, as the precipice became always steeper the farther 
we descended. We found, in this neighbourhood, the ground 
coviered with Plumose Alum. The time was too short to per* 
mit us to visit other hills. The other craters are at the foot 
<xf the principal crater. 

The most terrible eruption of the Volcano de Taal was iii 
the year 17S4. Its desolating progress is circumstantially re- 
lated in the twdfth chapter of the thirteenth part of the histiory 
liy Fr. Juan de la Conception. The mountain was tranquil 
after the former eruptions, (the last took place in the year 
1716,) and sulphur was obtained from the apparently e&tin- 
gaisbed crater. It began to smoke anew in the be^nning of 
August; and, on the 7th, flames were seen, and the earth 
trembled. The consternation increased from the 8d of Novem- 
ber to the 1^ of December ; ashes, sand^ mud, fire, and wa^ 
ter were thrown up. Darkness, hurricanes, thunder and light;-- 
mng, subterraneous roarings, and long-protracted, violent, and 
repeated earthquakes, alternated in frightful succession. Taal, 

* This drawing of the Crater will be found in the Voyage Pittoreaque^ whick 
M. Choris (the draughtsman to the expedition) is about to publish at Paris, under 
the patronage of Count Romanzoff. This beautiful and faithful gallery of onr 
voyage will greatly illustrate our observations and remarks. App^ voL iii. p^ 44?. 
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lying at iliat time on the banks of the Laguiia, and sevuxal 
villages, were tolaliy riiinetl and ovcrtlirown. The nioulli of 
the volcano was too confined for such eruptions; it widened 
coDEnderably, and a second opened, which likewise threw up 
lire and mud. Nay, even more, the fire broke out in several 
places in tlic Loguna, at a oonsideraAile depth below the surface 
of the water, which boiled up. The earth opened in many 
places, and a deep gulf yawned particularly wide, extending 
far in the direction to Calanbong. The mountain continued In 
smoke a long time. There liave since been eruptions, though 
with decreasing violence. 
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By Professor Link. (Continued from Vol. V. p. 369.) 

On Plants used as Fodder. 

X>Y Plants used as Fodder, we mean those plants which are 
cuX for feeding cattle, before the seed is ripe. Their cultiwtioB 
belongs to the recent arts of agriculture, and came long aAs 
the cultivation of the species c^ gi'ain, and of the l^unujioiit 
fruits. 

It was during the preceding century that attempts were fint 
made to cultivate the species of Grasses in prepared meadoWL 
At &8t atl^npts were made only with some grosses, by degrees 
others were tried, and the love of gain which came into ploy 
during this trade in seeds, recommended so many speries for culti- 
vation, that contempt of the whole was repeatedly excited. Avma 
ciatior, Lolmm percnne, Holcus Itmatus, Poa agvatka, Phkum 
jtraiense, Jlopecurus pratcmis, Avena JUtvescena, Bromut gi- 
ganieus, Ehpnus sibiricus, JgrasHs aVjo, have been cultivated 
with more or less advantage. 

The culture of Trifolium pratmae was quite udknown to tbe 
ancients ; they do not even once mention this plant in its wild 
state, unless it be concealed under the name Lotus, as tbe cota- 
mon people r ' call all plants with triple loaves Clover, 

But all botai ~ the middle ages mention clover t» 

a plant used it must have been early cuUivBtccL 
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It grows wild only on cold soils, and never wiicrc die AhS 

w>ms in the hedges ; its culture must therefore have been ^j 
faund out by the northern nations. As little do we find t 
es among the ancients that anotlier specica of clover, Hcd 
im cormmrium, which is now a common article of fodder ui^ 
Italy, OF the Hedysarum Onobrychia, were cultivated. 

Among the plants used aa fodder by the ancients, is ranked iha ^ 
C^/Httta, and on no plant of antiquity has so much been written as 
diis. In 1731, there appeared at London " A Dissertation on 
tbe Cylisus of the Ancients,^ by Stephen Swi[zer,with which I am 
not acquainted. Afterwards it was noticed by Miller in his Grarde- 
ners^ Dictionary, by Voss on the Greorgics of Virgil, by Schneider 
vo Columella, and by Sprengel in the treatise " DeAntiquitatibus 
Botanicis.^ Voss and Sprengel, like the more ancient botanists, 
consider the Cytisus as Medicago arborea ; Schneider as a Cf/- 
luwt of the modems ; and Miller, contrary to all testimonies, at 
no shrub at all. This contrariety deserves to be more particu^ 
Iwly examined in another respect 

Aristotle says (Hist. Anim. 1. iii. c. 18. § S.), the Ci/tisus ever 
esses the milk of cows, and only hurts them when it is in blossom. 
' Perhaps this passage gave the first opportunity of recommend- 
ing the Cytisua as fodder. Thcophrastus only mentions the 
Cylisus in passing, (Hist. PI. 1. i. o, 6.) ; he ascribes to it a vcryJ 
hard wood, even in die inner parts of the stem, — a circumstanee J 
which Huits very well with Medicago arborea ; but he says nothin 
at all as to its cultivation fur fodder. In die time of tlie schoc 
of Alexandria, there appeared the work of Aristarchus on t]#.^ 
Cylwts, to whom Democritus and others succeeded. Cyntfioe, 
one of the Cyclades, was celebrated for its excellent cheeee : the 
q/Hsus grew there in great abundance ; the excellence of the 
cheese was a^ribed to this, and along with the praises of thd 
(ytuwj, its cultivatit»i as a fodder plant was recommended. It 
is probable diat this cytisits was the Medlcago arborea. Be- 
fjdes Theophrastus, its hard wood is mentioned by Pliny, (1. xvi. 
c 38. 40.) ; and Cytisvs laburnum, alphtv/!, the wood of which 
is not less hard, have bitter leaves, which no'animal eats. But 
the cultivation of the cytisus seem.s to have been very limited atid 
tranaent. Pliny says (I. 13. c. 24.), Invenitur hicjrutex m 
Cythno insttla, inde translatus in omrnt Cyclades, mox in urbea 
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GracM magna aueiproveniu i propter quod maxime imror ra- 
rum esse in ItaUa. Dioscorides describes (1. iv. c IIS.) die 
cjftisua as a whitish shrub, like the RhamnuSj with brandies in 
ell Ibng, with leaves like those of Foenum Gracum^ or xSknr^ 
f*AA«f, only smaller, and having a larger middle tow ; whidb 
leaves bdng rubbed, give out a smell like Brassica Eruea, and 
taste like green chick-pease. This suits Medicago arborea ex* 
tremely well. He adds, some plant it for the sake of hee& 
There is thus not a word about its cultivation as fbdderi which 
on other occasions IMosoorides did not use to overlook : he even 
separates it entirely from such plants, and treats of it in anothff 
place, among the shrubs. Varro only mentions the cytisu* ifid- . 
dentally among the fodder plants (1. i. c. 28. § 8., 1. ii. c. 1. § X& 
1. ii. c. S. § %.), and always along with medka. He aho wp^ 
that two Spaniards, brothers, had planted it for the sake of 
bees (1. iii. Ci. 16. § 14.), and by that means became rich. But 
Columella distinguishes, in regard to bees, between the Ct/tkut 
sua spontis and Cytisus sativa (1. ix. c. 4.) ; and espedally in 
Spain, b\it also in Italy, there are so many species of Ctfttsui 
and Spartium, which afford the materials of honey to the bees, 
that they might eAsily be used instead of the true cytisus. Co- 
lumella speaks circumstantially of the cultivation of cydsus^ but 
not where he is speaking of plants for fodder, but of nurseries, 
and says, (1. v. c. 11.), At prtusquamjinem Ubri JbuAcmus^ de 
cjftiso dicere tempestivum est. Then follows an entire chapter 
on the culture of cytisus^ which seems, however, to have been 
borrowed from the Greek of Andromachus. This is probable 
from comparing it with the notices in Pliny, who follows Aiift- 
tomachus in his own account, but, as usual, often after a hasty 
and incorrect perusal. The Geoponica mentions the cytisus on- 
ly incidentally, and not as fodder (1. x. c. 8. § 8., 1. xiv. c. 16. § 8., 
1. XV. c. %. § 6.) ; only (1. iii. c. 1. § 8.) it is said the cytHsuS 
should be cut gfeen in January \ which direction is takeD 
$X ^ Ba^Sfi xtti rSf KvvriXMfy, and from some Roman writers, who 
doubtless had their information from Aristomachus, since th^ 
time of the year which is mentioned agrees better with the di^ 
mate of Eg^ )f Rome. We also 6nd (1. xvii. c 8. § 1.^ 

the accouE . that milch cows should be fed witb 

Cytisus or it it should be throWli to them but:' 



Leguminoua JFruUsy 4^c. 1S5 

oocafiicMudly. There is, therefore, no proof, that among the a*- 
wnts the OfiisuB was much cultivated as fodder ; and the pro- 
poaal of Aiistomachus seems to have met with the same fate, 
which has attended so many proposals of our modern learned 
economists. Although the learned poet at the court of the PtOr 
kmies, and his imitator Virgil, frequently speak in their poems 
of the cj/tisui^ it does not follow that the plant was generally 
cultivated. 

A very ancient fodder is the Herba mediock Theophra^tus 
mentions it, and says manure injures it, (Hist. PL L viiL c 7: 
g 7. ed. Schn.) Diosoorides (1. u. c 177.) describes it as the 
fi^AA«p (PMoralea bUuminosaJf but with ^mall leaves, seeds re- 
semUing those of lentils, and twisted pods. The latter mark, 
which is an essential one, is wanting in our editions, but there is 
a hiaius ; and in the Arabian translations the words are found. 
He adds, that the plant is cultivated for fodder. This exactly 
suits the Medicago mtivct^ the Lucem. What Columella says 
(L u. c. 11.) of its culture, and of its lastmg for ten years, like<- 
me agrees with this. Of the name, Pliny says, (1. xviii. c. 16.) : 
Jiedica.eaiema eHam Grada, ei a Medis advectaper beUa Per-- 
Mrum qu4g Daritts iniulii. The lucern is ipt ^ native of {lu- 
.tppe, br it only grows wild where it is now cultivated, or for- 
nurly bad been. Jt also is easUy frozen in cold climates. 

Of the Vetch, the TfiganeUa Fcenum Gracum aiid the JErvi- 
Ha^fl huve already spoken. Pliny has explained what the an- 
cieiits celled Jbrrago and oc^um^ (1. xviii. c. 16.) The for- 
mer conflists of beer or barley sowed along with vetches ; the latter 
of a mixture of beans, vetches, ErvUia and Avena Graces cm 
fm cadU semen. What this Avena Graca is, we cannot exact- 
1^ determine. According to Varro, this mixture has theoc^- 
mum from <S;^, moist, because it grows rapidly. But in Pliny ^s 
time, ocymum was altogether unknown. An improved hus- 
bandly had done away with the mixed fodder. 

Grams amd Ctdmary Plasms, 

Most of the spiecies of grain which we grow in Europe are 
from foreign countries, and are not natives of Europe. On the 
other hand, most of the garden plants and greens are natives of 
Europe, and have been transplanted to other parts of the world. 

* Yicia ervilia. En-urn ervilia, Linn, 
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e west lias thus in some measure ivpaid to tJte cast wlial il 

reived from it, and It lias thus obtainnl a stiarc in the promiv 

t of human happiness. Only some kitchen plants, those of 

|he cucumber kind, come from wanner regions ; and the bek , 

>cie9 have an unknown native country. 

The Cabbage {Braasica oleracea) was very early known. 

ythagoraa wrote respecting its healing powers, as Pliny in- 

wms us, (I. XX. c. 9.) ; and although this piece of iafbrmalion, 

' many others attributed to Pythagoras, may be without 

tundation, it yet stiewB that the use of the cabbage was con^ 

red as very ancient. In the Homeric writings, perhaps from 

cident, there ia no mention of the cabbi^. Bui, at a later 

Tiod, it is frequently mentioned by Aristophanes. The old 

s named the cabbage ^S^mn  aAerwards the name of the 

wied variety, *(<lf?», was given to the whole species. The 

diuliast on the Plutus of Aristophanes says distinctly, (cd. 

■unk. p. 544.), that which the ancients called ^ii^m is now 

led •tfdfi^ ; and AtheneeUR exptmns ^Ufaytt by t;*^*, (Dcip- 

soph. 1. ix. c 9.) There is, therefore, no reason for e^lain- 

a fHfiMf by radish with Theophrastus, as Schneider has jirat- 

y remarked. AJidough the ancients have not exactly described 

^fjlhe cabbage, yet their accounts of its varieties, the manner oTcut 

■■livating it, and even the name (caulis), are sufficiently distinctive 

if this plant. Theophrastus, Cato, Pliny, and Atheneeus, spCak 

r the varietieB of cabbage in such a manner, that we are able 

B recognise several of the varieties w hich are still known. The 

irled cabbage is called ny^iint,, because it is curled like the 

turlcd parsley ; and this first had the name "{b>^j«. The white 

cabbage was also known to the ancients, as is evident frxxta the 

description of the head (caput) in Pliny. But I find no traces 

of cauliilower, because the a/ma, which is understood to denote 

it, ia a species of sprat, and Prosper Alpinus speaks of catdi- 

flower in Egypt as a new discovery. The ancients blanched 

the flower-stalks, by binding the leaves together, and then they 

ate them. They also speak of a cabbage on the searAarvi, 

which has round leaves, and is of a sharp taste ; probably they 

mean the w"' ge, not Br. arclica, which is shrubby. 

Cabbage gr 'he sea-coasts of England in sevoal 

places, and i * on the coasts of Greece. It ia an- 
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gular that it grows wild only in such different regions ; and it 
JB Tcry probable, that it formerly grew wild on other coasts of 
Europe, but was gradually extirpated by the cattle. The cul- 
ture of sea-cabbage (_Crambe marilima), a plant whicli grows 
wild on many of the coasts of Northern Europe, is entirely new, 
and has not yet become general in England. In China a pecu- 
liar species of cabbage is cultivated, called by fiarruw Brassica 
erientalis, which, however, ought not to be confounded with 
praanca wknUdis, Lin. - . 

Theophrastus places tlirce garden-plants together, (Hist. Fl. 
). i. c 14. § % cd. Schneid,), ^xiVar, i^^mfa^i, fd^nt. To the 
second he ascribes a straight descending root, from which all the 
other roots come, (L. ii. c. 2.) According to Dioscoridee, (L ii. 
C 14S.), sonie call it x4b<^«'"''»'»» : the blade is eaten dressed, it 
is blanched. Aiistophanus mentions it. The Itomans trans- 
lated i^f^jial^ by Alripiex, (Phn. Hist. Nat. I. xx. c. 30.) ; but 
they afford few means of enabling us to ascertain it more correct- 
ly. In general, their Mriptex is considered as an Airiplex hor- 
tentit, and there ia nothing against the idea, but nothing that 
confirms it. Jtriplex horteims was found by the elder Gmelin, 
growing wild in Sonthem Siberia. The )JAi'to> is generally men- 
tioncd to have been the Amaranthiis bliium. The notices of tlie 
ancienls, of Pliny, Dioscorides, and Galen, are so short, and so 
little descriptive, that the opinion above stated rests merely en 
tradibon. Formerly this plant was more generally eaten than 
at present. In Portugal, the greatest niunber of different spe- 
cies of amavanths (not Jm. blkum) were eaten under the name 
of Brcdos, which, from the asual practice of this language of 
changing /, after a consonant in the beginning of a word, into r, 
as also by the frequent change of i into e, and of t into d, has 
doubtless arisen from Blitmn. A. mangostanus and gangeticus 
arc the most common plants in Northern India. Probably the 
ancienU did not even eat A. Uitum, but A. aiifus, and perhaps 
acme other species, which are more tender than A. bUtum, and 
are more common in the south of Eorope. 

Regarding Spinage {Spinacia okrmcea), Beckman (Hist, of 
laventions, iv. 116.) has instituted some such investigation as 
might be expected from this industrious scholar. He has shewn 
that no trace of this plant is found among the ancients, but that. 
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aooording to Du Fresne^s Glossary^ Spinage is first mentioned 
in the middle ages. I add to this, that among the AraUans 
Spinage was well known, although they did not reckon it worth 
their while to describe it, as appears from Efan Baitar. Yet the 
name Spinatkia seems to be the original, for the Arabian name 
has not the appearance of an original Arabic word. The Span^ 
ish word Kraut^ which is quoted by some authors, is doubtless 
a corruption of the AraUc word, which is written HoapanaA 
and Hi^anack. The native country of spinage is unknown. 
But Marshal of Biberstdn found a nearly related species, S^, 
ietrandra, growing wild in eastern Armenia, which is also- eaten 
by the natives ; and he thinks our Sp. okracea is merely a va- 
riety of it ; a very likely supposition. 

A garden-vegetable, well known to the ancients, was the La- 
paihum, and there is no doubt that it is the Rumex patientia, 
Dioscorides describes several species otLapathnim^ (1. ii. c 140. 
141.), but it is difficult to deduce any thing from lus descrip- 
tions. Some expresrions of Theophrastus (1. vii. c. S. s. 7.) 
are characteristic ; those which relate to the size and strength of 
the root, as we see in Rumex paUentia. The plant grows wild 
on the elevated meadows of middle and southern Europe, 
Thus says Horace, Herba lapeUhi prata amantis. Pliny asserts 
that the wild Lapathum is better than the cultivated, and al- 
ways contains more acid. Formerly Rumex pafieniia was much 
eaten as greens in Germany, and to this day it is occasioii- 
ally cultivated as greens, under the name of English Spnage* 
The name Patientia is derived from the French YiroiA patience^ 
because it is eaten at a time of the year when there are fev 
greens, and people are forced to make use of this. Under the 
species of Lapathum^ Dioscorides also mentions the 8|«A<f, or 
MHciv^tf. Our Sorrel (Rumex acetosd) cannot be this plant, for 
it is described as being very low ; probably it is the Rumex 
emtaiusy the Crarden-sorrel, a plant which is very common in 
the whole of southern or central Europe. 

0^<)Wn), or 0^/)«|, Lactuca^ if we judge by the name, which 
remains unch£.nged in all the modem tongues, is our Laduca 
Siitiva. The pinnt ^ too well known to be particularly de- 
scribed. Wh ^ say of the effects of Lacttica^ does 
not oppose th Lactuca was the same with the 
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Lact'uca of the andeiiis. Even the milky juice, whence the 
name Lactvcoy points Oul this identity. But some related plants 
seem also to have received this name. The Lactuca with 
thistle-leaven, mentioned by Theopln-ostus (H, PI. 1. vii. c. 4, 
s. fi,), is probably a curled variety ; but the broad-stalked, from 
the steins of which gafdfcn-gatea were made, was, although a 
monstrous production {caule Jasciato), -yet a related apeaes. 
Under the name Lactuca saiiva^ there are at present two spe- 
cies included. Where the Lactuca grows wild, is quite unknown. 
The wild Lactuca of the ancients {Dioscorid. I. xxvl. c. 61.) is 
Lactuca viroaa. Tiie Lactuca was known in very early times. 
The ancients seem to have eaten a great many plants of the 
natural order Semifloscvlosx, which Theoplirastus reckons up 
under the names >";t:^{'<> ^<«"i i'^^vit^n, uTt^w^i;, n{ivi(<"t and 
which were called tu^H^itSu, froin the similarity of their leaves^ 
Dioscorides cites i^f^^t (I. iv. c. 97.), which is translated 
Senecio, and the description of which agrees pretty well with 
Smedo vulgaris, or some related species. But this plant is nol 
eatable. Dioscorides also does not speak of Its use as greens, 
and does not cite this plant along with the other plants used as 
greens. Galen says nothing whatever respecting it. Probably 
the word had received a different meaning in later times, *r«-*^ 
X-th is compared by Theophrastus with Ki^^qin, (Hist. PI. 1. vii, 
c. 11. s. 4.); but it is said to be smoother, softer to the eye 
iifu^mifx if tr^trifii'}, and sweeter. The comparison between it 
aad Cichorium shews, t'uit the plants which hitve been taken 
for it, Hyose^-ist HcdyprmSi Hypoclurris, Linn, do not belong 
to it. 'A>3;va'xii is mentioned in this passage alone. 'A^cxn is de- 
scribed {c. 11. s. 4.) as not eatable. The word is used among 
the names of garden-greens, and among the Cichoracea by 
Theopbrastus only, and by Pliny, who translates these passages. 
Bauhin does not comprehend why Theopbrastus quotes thJa 
plant among the gardemgreens, and yet afterwards says it is 
not eatable. If we insert the at), which has occasioned so mtich 
perplexity to Schneider, the passage (1. vii. c. 4. s. 1.) then inti- 
mates that these plants were also named as^w, simply on ac- 
count of tlidr resemblance to Cichorium. It is quite in vain to 
mdcavour to ascertain these plants, e^iecialiy as later writes 
do not mention many of them. To me they seem partly to de^ 
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^^^Hjltf a tariety of Su<»ary. Ki^'v''' (Theophmfit. IlUl. PL 1. vji. 
^^^B'11. a. S,), which is also called c-f(>« (DioaoM'. 1. ti, e. I6IX), 

^^^Hld l]j the LAliDs Intyfma (G«len. tie AlimcnL Facultat. 1. 1.), 

^^^Bot descril)«J by t!te Kitcicntii, lliat the descripUoA euils eoni- 

^l^^^olely our Succory or Endive. (See particularly Tbei^rast. 

1. vii. c d. ft. 9.) Willdcnow thinks the Emlive grows wild in 

the East Indies, bccauu: be had ft ^)aciDien irom thence ; but 

^^^jt is mucli W be doubted wlwther it be the same Bpeciea, Succoty 

^^Hh ilrdl known as a wild plant througliout the whole of £urup& 

^^^Hk'Tfaere WRJ H plant rra-y common, and from the earliest timffi 

^^^■MhiTOted by the Greeks and Itonians, the use of which he 

htxsa quite lost since the middle ages: it la the Maiva uf tlie 

Romans, ^mAij;)^ of tile Qreeks. That the ancienlB, by the word 

fOt^tX*, which wofd is uaed by Hesiod, or ^a'x** meailt tme of 

(he Mai^ncfir, is evident, from the excellent description of the 

ftwit of Phanias in Aihena;ui (1. ii. c. 52.), to which the Main 

is well known to have been related. But what plante erf ihie 

g«nU3 were eaten, is not caeily determined. The ancients dis- 

linguishifd between Uw wild Malva and the cultivated, (Dioscor. 

1. ii. c. 1 44.) ; and Theophmstvu gays, respecting the hitter^ that 

it is ainloBt shruHjy, (Hist. PI. 1. i. c. 5.) Hence Sl«eligd aln 

I eohsiders tliis plant to have been Lavaiera arborea, and &b- 

p comiders it as Aicea rosea, which commonly grows wili 

i Creeoe. But (he leaves of these plants are very liard. Pn^ 

bly another large, but tender, s))ec)cs of tlie Midva is den^- 

tted by thie name, perhaps Maiva crista, a plant whwh it 

icpectcd to be a native of the East, having teluler leaves, and 

b'ttem which is often very high. It docs not follow from the 

^tings of the Midents, that the Malva grows wild in Greece^ 

oaufie what they call wild and cultivated plants, we oAea 

STerent species, as we have seen above reelecting Lactutv- 

■ut the ancients had aliso anotlicr smaller species (Plin. J. xx. 

\ ftl. Afiic ). iii. c 8.), which is probably M. naundybiia- 

FflThey nutde tins plant savoury with some additions to it. 

The Beet (Beta rubra, and CWa) was well known to the 
Wicients, and r>«n>v ■■-iw its de^gnation there is no doubt. The 
Komans nam he Greeks tivrAm, nvtMt, or nvrAiM. 

Theo])hra8tu ivo species (Hist.Pl, 1. vii. c. 4i § 4,), 



the black, wl 



t red, and ihe white. 
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Ui^e, the Ronians distinguished between winter and summer 
beet, (riin- L xix. c 8.) AtheniEUs has four species of beet 
(1. is. C 11.), BTTirrS., ««i.*£t»., Aivm>, ■jravJ^naJ.. The tWO latter 
have been detennined, the other two remain etlU doubtful. 
K«ux<kn was probflbly the same targe variety, of which Theo- 
pltraEtQs speaks a# an wpody plaut, (Hist. Fl. I. i. c. % b. 3- 
fichn.) LlnnfeuB haj placed the nabve country Df tlie while 
beet in Portii^, an the banks of the Tagus; and the na- 
tive cauDtry of the red variety in the south of Europe generally. 
*nie ftaroer locality is not altogether incorrect : there grows in 
that country an intermediate species between the red and wWiXa 
hept, which, however, may well be reckoned the original species, 
find which probably grows in several places in the south (^ 
Europe. 

Atiptxfi is not deSciibed by Tlieophrastus, Koseorides, and 
Galen ; it is only named as a garden-vegetable. The word has 
been translated portulaca, perhaps merely because X)ioscoride5 
fiaye of the wild Andrachne, it has thicker leaves. Accoidjng 
to the pr(^)erties that have been ascribed to it, it has a tougK 
piucilage. The plant has not been ascertained. A shnib also 
bears the same name. 

3«Yu;^( belongs to tlie garden-greens: According to Thao.' 
jdirastufi, it is eaten raw ; whilst, on the other hand, Malva and 
\ -Wbers are dressed, (Hist. PI. 1. vji, c. 7. § 2.) The passage!,' 
vbi*^ have been interpreted of aji edible fruit, have been cor- 
l«Ct^ by Schneider, (t. vii. c. 15. § 3.) The frtiit resembles a 
'grape, says Theophfaftus. We must distinguish it from other 
plants of sitnilar n^mes, (I. \%. c. 12. § 5.) Dioscorides describes 
the plftnt as a small shrub, with blackish leaves, a round, at first 
'peen, afterwards red or black, fruit. Galen considers this 
,|)lfUlt to be vny astringent : it is seldom eaten. Many editors 
fnkader this plant to be a phifsalis; but the author was not 
qKaking of etEble fruits. Neither can I venture to determine 
this plant. Sulanum nigrum, which has been suspected of being' 
it, is not eaten raw. 

Tbe Netiky m^hl^Xt according to Galen, was eaten as greens, 
Bs happens at this day in many countries, where it is dressed ui 
quingi mixed with other herbs. 

(To be concluded in next Number.) 
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Art. jSLXIII. — On {lie Arseniates of Copper, By H. J. Bbooxk^ 
Esq. F. R. S. Lond. M. G S. &c. &c. Commiiiiipat^ by the 
. Author. 

JL HE following communication is occasioned by a recent exa* 
mination of the crystalline fonns of theArsemates of Copper. This 
examination ha3 led me to differ from the Count de Boumon, in 
regard to the primary forms of the several yarieties of that sub- 
stance, and has induced me to adopt such others as appear more 
compatible with the secondary forms under wbich those varie- 
ties usually present themselves. 

The Count has divided the arseniates a( copper into five spe- 
cies. 

1. An obtuse octahedron, with- a rectangular base. 

2. A hexagonal prism, 

3. A right rhombic prism of 94,"* and 86^ 

4. A right prism, whose bases are equilateral triangleiu 

5. Fibrous. 

The First species may possibly be an octahedron, with a rect- 
angular base. There are, however, striae or two planes of each 
pyramid of some of the crystals, as in Plate VI. Fig. 1., which seem 
to indicate an oblique rhombife prism as the primary form ; in 
which case, the octahedron may be conceived to be produced by a 
truncation of two of the solid angles of the prism, as in Fig. 2. 
I have not been able to cleave the crystals in any other direction 
than parallel to one plane of the pyramid ; nor have I seen any 
variety of form among those I have examined, from which the 
primary form might, with greater probability, be inferred. The 
natural planes of the crystals do not afford sufficiently good re- 
flections to give their inclination with accuracy. They may be 
said, however, to measure, over the edges of the base, about 73° 
8(y, and 6V 30', which would give the ratios of the axis of the 
octahedron, and the edges of the rectangular base, nearly as 3a 
4, and 5. 

' The primary form of the Second species appears to be an acut 
rhomboid of nearly 6&^ 53', by measurement ; but, by inference, 
from C on P, Fig. 4., measuring 107'' 30', its angle would 
68° 38'. Thf ler which the crystals occiu", is that mo- 

dification in 1 mits of the rhomboid are very deeplysg 

truncated, ai dotted lines in Fig. -3., and Fig. 4^^' 

There are cl to the primary planes P, P' F' ; 
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Imt Che :crjiUd8 are idost fiseole iq a directioii perpendioular tp 
the ans of the rhomboid ; that is, parallel to the terminal pladoi 
of the hexagonal crystals. 

The re|daoemeiit of the lateral edges of the primary rhomboody 
ms in Fig. £., (Nxxluces the planes of the supposed hexagonal 
^|[Mism« 

&vend other modifications' of the primary rhomboid oocur^ 
One of which produces the obtuse rhombcid, .shewA in Fig. iS/, 
a on 6 measuring about 179° SO'. The planes are brilliant, and 
^e edges distinct ; so Uiat I cannot doubt the existence of the 
form. Yet the deerement which would ^produce it, is so extra- 
ordinary, being several hundred mdiecules in height and breadth, 
that I suppose it may. be produced by some other law Ijhan 
that winch commonly cerates upon those primary forma. 

The primary t&nxi of the Third species^ is a right ihonv* 
Uc. prism. Fig. 6., of about 111' 45^ M on M', and 68" Id; 
the crystals being usually aUachqd ,to the matrix by one of the 
obtuse edges of the prism. The dotted lines in Fig. 6., shew 
the position of the most common form of the natural crys- 
lialsy Fig. !• ; by which it appears, that the diedral termina- 
lion of those crystals consists of two of the piibnaxy planes, 
adhere is a suffidenUy distinct cleavage parallel to the planes 
I!\4 M' and P-; but the cleavage planes are very dull. Count 
33<iumon has taken a and i. Fig. 7., as the primary lateral planes 
o£ his rhombic prism; but, as I have not succeeded in cleaving 
tJ^e crystal parallel to those planes, or per^ndicular to the axii^ 
Gf£ the prism, as constituted by those planers, I prefer taking the 
torm I have given as tlie primary one. If the planes a and ft, 
'^^hidi incline at an angle of about 98°, are the result of a decre- 
ment by one row on the acute angles of the termiiml planes, the 
h^ht of the prism. Fig. 6. would be to its terminal edge as' 15 
to 19, very nearly. 

The primary form of the Fourth &pecies^ is an oblique rhombic 
pnsm of 56° and 124^ nearly, — oblique from the acute angle of 
the prism, and attached to the matrix, sometimes by the base, 
and sometimes by the obtuse lateral edges of the prism. The 
only cleavage I have observed, is parallel to the terminal planes 
of the prism, in which direction the laminae separate with great 
readmess. Fig. 8. sb^ws the primary form, in which the- dotted 
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I Anes mark the tnodificotioa Fig. 9. This appears g 
I ^c ft triedral prism, where only ode eunmiit is wen ; bat, I 
sc crj-Btais w)ierc both summits are vlBlble, th« OiM^tiltr tl 
kriniititms are reversed with respect to each other, as they tij 
Sn the %ure. Fig. 10. contains come modificalioni which o^fl 
cur in most of the crystals I have seen, and Bhews, by ^ 
|uifS, the direction in whii^ the cryvtals are Solnetimte 'A 
fhea. Mtached to the matrix at b. 

M on M'j meaaurei about ^* 



If Ae prism tt, be the result of a decrement, by one row on tf 
acute pngle of the terminal plane adjacent to the aoiite soHd «l 
gle of the priEm, the lateral edge will be to the teoninol edge a 
S to 3 ; and the small plane 6, would result from a decretneat, 1^1 
|wo rows in heiglit, and three in breadth, on the other a<!ute ui||>1 
ef iko summit. 

- The Fifth species of Count Boumoh belongs, I believe, to tl 
Third, which \ have observed^to pass into the filmius van^ 
tJirough a series cf ))rismG succesavely diminishing in size. 

There being a dtfterence in the results of the analysis of tbets 
fnibstances, as given by Klaproth, VauqueUn, and Cheoevlx, I 
have been induced to examine them again, and I am incHued to 
b^cve, that their ctmipo^tion may be stated as follows, in « 
oc pn^rtions : 

Obtuse ncnbcilron, 1 Oild« of coppa, I'Ancni; b(-icl, ItaBtt. . 

Acute rhomboid, 8 —  — I —^ 3 

, Bight thomliic priBtD, 4 - i S 8 

Oblique rhgmhic [iriam, 2 1 2 

J . There is some uncertainty in the results obtained, by ^esidn 
the mineral in dilute nitric acid, and apparently saturadng thi 
solution with carbonate of potash, which has probably occaaonetV 
the results of the puhhshed analyses to val-y from each other: 
For, if the carbonate of potash be added, until a precipitate d 
carbonate of coddct 'legins to appeal', which is not re-diseolvecLI 
and the arscn ■"- in precipitated by an ea^ceta of nitr 

of lead, a pot acid sometimes remains in the B 

lioD ; and wh lead has ucco precipitated by n^ll 
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pliMe ■(£ potash, and cartjosate uf copper beea tbxown down by 
CAriwnate of potash, the CM-bonate of cupper liai somatimus oou. 
iMned K seDEJble portion of arsenic acid. 

I have observed, that arsenic aoid, wh«B dissolved in 4iatUled 
water, does not decompose carbonate of potash. »j 

London, 



Namtker 1. 1821. 
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Ait- X^IV. — Remarks on the fnsensibilitt/ of the Eye io cer- 
ia^K edsur-t. By John Butteh, M. D., F. L.fi., M. W. S. 
&c. f<c. ; Resident Physician at riymouth. In a Letter lo 
£)r firewater. 

Mv Deak Siu, 

A.KOWING how much you have direeted your ittteDtion to die 
Bubject of optice, and that every variation connected wkh tibc 
ordiBaFy phenomena of vision is interesting to you, I transmit, 
without further apology, the particulars of the following caw, 
which my friend, Dr Tucker aS Asliburton, X>cvoa, lias lately 
made known to me in the instance of his own son : About two 
years ago, Mr Robert Tucker, who is now aged 19, and the 
eldest member of a family of four children, discov«^ that he 
Vas'unablc to distinguish several of the primitive colours from 
;each other. He was employed in naking an artifidal fly for 
fishing, intending to have constructed the body of the fly with 
atk of an orange colour, whereas he used that of a green. When 
the error was pointed out to him by his younger brother, he 
could not believe it, until it was confirmed by other persone. 
Threads of orange and green silk were then twisted round bis 
'finger, and he could not perceive any difference in tliem, bat 
bought them to be the same coloured thread twisted several 
Umes. This circumstance led to a trial of his powers for dls- 
finguiahing other colours, and the following are tlie results which 
have been ascertained, taken correctly by frequent repetition, and 
confirmed by llie trials made in my presence. Many of the 
leading or primitive colours, he neither knows when they are 
sliewn, nor remembers after they have been pointed out to him. 
Certain colours aic confounded with each other. Oraugji Wt 



A 



PC 



Dr Butter vn the iiuenaibilUt/ oft/ie £ye 
calls green, and green colours oiangc ; red be congiders s», 
hrown, and brown as red ; blue silk looks lo him like pink, 

of a. light blue colour ; ifldigo ia described as furple. The 
ID prismatic colours seen in the Spcctri4m, are described in 
foUuwing mauoer : 

I. Red,'iiii»talcen for Bnmn. 

% Orange, Green. 

3. Yellow, generally knoivn, huL somFtimes taken ftir Onuige. 

4. Green, mislaken fur Orange. 
h. Blue, Pink. 



6, lodigo. 

7. Violet, 



Purple. 
Fwpte. 



M 



So that the t/ellow colour alone is known to a certwnty. The 
^eriours were shewn to him on silk, on feathers, and in Symctj 
book of colours, with uniform result. Bed and brown colours 
appear tlie same, as well as green and orange, blue and pink, 
and indigo and purple. With the eitceplion of black or whilp 
objects, which he seldom mistakes, all colours are by bim dl^wt^ 
ed into three classes, viz. 

Claia 1st, Includes red and brown. 

2d, blue, pink, iiid iga, Tiolet, snd purple. 

3d, gteea and orange colours. 

He can generally say, witli certainty, to which of these threa 
classes any colour belongs, but he niistakes one colour for ano- 
ther. A difference in tlie shades c^ green he can distinguish, 
though not the green colour itself from the orange. Soldiers^ 
scarlet coats appear red. Grass looks green •. The colours of 
horses arc quite unknown to him, except a while or black horsq. 
A bay, a chesnut, and a brown horse, is described of the same 
colour. The colours of the rmnbow or of the Moon, appear 
nearly the same, being twofold ; at least, two distinct co^ur* 
only are seen, which he calls T/eSow and biue. A blue coat, 
however, he can distinguish from a black, but tliis circumstance 
may be owipg to the metal buttons in the one coat, and not in 
the other ; antl ^ yellow vest is always knoirn lo him. By day, 
he called carmine red. lake rec3, and crimson i^d purpk, in Wer- 
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ner's^book of colours by Syme ; but by candle-light tliia error 
jtna detected, and the colours were called red with a tinge of blue. 
Kack, which is the negation of all colour, could not be distin- 
guished by him from a bottle-green colour, in one inBtanee, 
though the difference was quite obvious to mysel£ Block, white, 
and yellow bodies are, however, recognised witli tolerable cer- 
iainty ; though the shades of white, which again Js but the beam 
of all colours, are not distinguishable. The shades of green 
can be distinguished from each other, as already slated, thougli 
none of them are known from orajige. Duck-green, he called a 
red, and sap-green an orange colour. If he closed one eye and 
looked with the odicr, the results were not altered. His health 
has been good. This defect has not sprung from disease, it 
bears no relation lo nyctalopia or amaurosis only in its probable 
seat; it is natural, not morbid. 

JJescription of Eyes.— Mr R. Tucker's eyes appear to be very 
well formed, btang [oblate spheroids with comete, neither re- 
markably convex nor 'flat. Irides light ash-colour. His vi- 
sion is exceedingly acute. It hae been frequently exemplified in 
finding bird's nest^, in shooting small birds, and in reading mi- 
. nute print at a short or long distance. Light appears to him as 
- light. He sees the forms of surrounding objects like other peo- 
ple at noon-day, in the twilight, and at night. In short, his 
. tjght is remarkably good in any light or at any distance. His 
grandfalher, on his mother's side, seems not to have possessed 
the faculty of distinguishing colours with aiKuracy. 

General iiewiart*.-— Physiologists may speculate in opinion, 
whether_or not this deficiency in the faculty of perceiving colours, 
as exemphfied in the instance of Mr R. Tucker, depended 
on the eye as the instrument and organ of vision, or on the 
BCDsorium to which al] impressions made on the retina of tiie eye 
are referred, and in which the faculty or power of discriminat- 
ing colours is supposed to reside. Vision, regarded as a sensa- 
tion, is only one medium of communication, which the brain or 
coounon sensorium has willi die external world. The other senses 
afford other media. If an eye sees objects clearly, dbtinctly, 
and quickly, vision cannot be considered defective. The lacul> 
ty, whatever it may be, wheresoever it resides, of discriminating 
ffie differences between difl'crcnt oijjects, certainly is not conflncd 
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to thc«yc. The eye is but an optical instruincnt, Krnngloll 
fnrpoMB of vUion ; the judgment eic»ciscd upon the vistnl  
, is an after procem, and rnadee not in the wyv. 
et, the cMistfuction of the visual organ, modifies the i^ 
fMmnces of objects presentod to it. AU eyes do not s 
*k11 in the Game light. Nevertheless, there is a sUuidanl of « 
rion which we call common. A differesce in the fiman «f « 
depends, not iin frequently, on tlie cxilours cf the iria a 
nm. In Albinos, the iiis is red. They ctOHiot i 
o the day time, because the red rays of the cun a 
I tfected, while the rest may be absorbed. It is prot 
L 4ed rays may be reflected from the iris when most dosed, v 4 
IiImikw, bocause in them there is a deficiency in the pigineii(d|4 
] «Dgrum or black coaling, which covers the choroid tiiuic, and' 
wliich lieing wanting, allows the rays to be more reflected and 
4em abscffbed than they are in human eyes generally. Hence 
-the pupil is almost closed in Albinos. Red, wc know, stxikcs 
the ^a most fordbly, as it is tlie least refrangible colour, b 
«ptics, it is proved that red bodies reflect the red rays, while 
tiaey absord the rest, and green colours reflect green rays, and 
|K»^b]y the blue and yellow but absorb the rest. Still, how- 
crer, the consciousness of cokrare does not depend or (he coknir 
nf the iris, because one person having a dark iris, and aneUier a 
I ^Eght grey, can distinguisli colours equally well'; nor en the ttr 
, kpetum, by the same rule, though the use of this coloured mat- 
ter in the eye, is not yet well made out. Herbivorous anim^ 
M the ox, are supposed to have the tapetum in thar eyes of a 
.greener colour than carnivorous animals, in order to reflect the 
green colour of tlic pasturage : but this exphuiation, given If  
JUonro ^iffiu^, does not hold good, for the hare, whose tapetuMH 
is of a brownish chocolate, and the stag, which has a silvery bhlM 
tapetum inclining to a violet, is equally herbivorous with tile tai~ 
In man and apes, the tapetum is of a brown or bhtckidi colour £ 
in hares, rablnts, and pigs, it is of a brownish cliocolate. Th^^ 
Mm has the tapetum of a fine green-gilt colour, diangiog to a o 
-■leEttal blue ; the home, goat, and stag of a silvery-blue ^ 
^ng to a viol' ''•AD of a pale gilt green, sometimes blii! 

ish; the lion, dolphin, haveitfif aycllowi 

pale ; the doj jer, of a pure white, bordctiiig ^ 




<o Ctirtahi Colours. 139 

lahiA. The use of the tapetum and of the fngmentuin nigrinn, 
fAB scarcely be aaxd to he known. Wc can only infer/thot tha 
t^)ettun, if white, might reflect all die rays and absorb none^ 
ind if blaok, as in mnn, it should ahsocb all the rays and reflect 
noHe. 'f II est difHcilc," says Cuvier, *■' de soupconner l^usags 
^^une tsche si eelatanCe dans ua lieu si peu vii^bie, Monro et 
d^ antres aviUit tiii, ont cru qpe Ic tnpis du boeuf est vert, 
pour lui representee plus vivtanent U oouleur tie goq sli- 
laent naturel i aims cette expKoatiun ne convient pas quk ao^ 
tics eq>eces.'' Cuvier, Le^mfs dJnat. Comp. torn. ii. 4QS. 
Binig and fl^ies niay pereeive colours as wellas ^umols, thou^ 
tliey have DO tapetum. The vision of tnaii is regardeil llie most 
nprfect, and defective vi»oti in old people, is somcthnes produ- 
ped by a deficiency of the black paint. These considerations do 
Ilo^ iumeuer, lead ns to supjiuse, that the faculty of distinguish- 
iag the -lutrmoay of colours depeiidi^ on the eye, any piore than 
0te coacotd at' sounds diM« on tlic ear. The eye and the ear 
can be regarded only as instruments for bringing the senaoriura 
or tJunking principle of man and animals acquiuntcd widi ^vfaaU 
cver is visible or audible. The faculty, tlierefore^ must reside 
^fiewhere. Quickness of visioH never made a Newton, OM* deli- 
cacy of bearing a Handel, nor fineness of touch a fieynolds, 
nor acuteness of smelling a Davy, nor accuracy of taste any plu- 
losopher whatever. For all tJiot man sees, hears, touches, 
amellt, and testes, constitutes only a specific difference in his Eeo- 
tStions. These several sensations axe compared, judged of, and 
distingtashed from each odier, by some internal principle which 
does not re»de in tlic organs themselves. It is this principle (»* 
dtacritiinatingfacultyofcoIaurgwIuoh'is'wantmginMrR. Tucker. 
Breeswc made on the optic or auditory nerves entering the 
brain, will paralyse tliese cffgans whicli can neither ace nor hear, 
^ndeBB their communication with the brain be prcscrvotl. .^m- 
awous someiimes arises from disease in the brain, and deafness 
from a amilar cause. The brain is the senativc centre which 
ftels all the Bcnsatiane of light, sound, odour, and taste. In 
jiiJsy, the latter is often annulled. In the instance of Mr S. 
TPucker, (here is no evidence whatever, to lead a person to sup- 
pose, that defect exists in (he functional office of his ^es, for his 
vioon is tiiuck above yar. Where, therefore, does tlie fault lie 'f 
Hia eyes do their office, but the subsequent processes o? ^ickv)- 
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ing, judging of, comparing, and remembering (as confined sole 
to colours, his other faculties being perfect,) are deficient V 
must seek the explanation, therefore, in phjaological, and not, 
optical sdence, for the phenomena do not depend on the 
nical construction of his eyes. Yours, &c. John BtiTTSEi 

Obaervationa an the preceding Ptuper. By Dr Bbewsteb. 
From the facts described in this very interesting paper, I]| 
I Butter has concluded, that Mr R. TucWa imperfect vi^aif 
r cdouis has a physiological and not an optical origin ; and 1; 
L proceeds in the conclusion of his paper, (wliich, for obvious roj 
r «ns •, we have omitted,) to fortify this conclu^on by the sta^ 
' jbent, that Mr R. Tucker is particularly defective in the " 
gan of colours." 

In giving an account of the ease of Mr Dalton, and others 
whose eyes have an imperfect perception of colours, Dr ThcmuK^ 
Young has remarked, (in opposition to Mr Ddton's opinion, dul| 
the vitreous humour of his own eye is of a deep blue tinge^ 
that " it is much move simple to suppose the absence or paralyril 
of tliose fibres of the retina which arc calculated to perceive red.!.' 
Witli regard to the existence of fibres in tlje retina, suited U 
the perception of different colours, we have no evidence ; but if 
aeems quite sufiicient for the explanation of the leading facts, U 
suppose that the retina is insensible to certain colours. 

Dr WoUaston, in his interesting paper imi sounds inaudible to 
- certain ears*, has shewn, that ears, both of the young and olj, 
which are perfect with regard to the generality of sounds, maj, 
at the same time, be completely insensible to such as are at one 
or the other extremity of the scde of musical notes ; and I have 
lately ascertained, that some eyes wbjch perform all tlie functions 
' xtf viuon in the most perfect manner, are insensible to certiun im- 
pressions of highly attenuated light, which are quite perceptible 
to other eyes. Dr Wollaston has given the most satisfactory es- 

■i "We fame received various phrenological conuiiunkation» for inserUon in Ibb 
Journal ; but indepcndenlty of the opinion which we enlcilain of this branch nf 
tnadem study we r no apology to our readers for inserting sncb ar* 

tides, when we aw ae half of the pnpers that ate sent » iu«^ 

•nbjccta of substDni 
+ Sec this Jt 
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ination of this partial insensibility of the tympanum, and Icon- 
ive, that the insensibility of some eyes to weak impressions of 
;lit, requires no olher ex|)lanation, than that either from orig^ 
1 organisation, or some accidental cause, the retina of one pep- 
in may be less delicate and less susceptible of luminous impress 
ins than the riitina of another, without being oecompaniecl 
^th any diminution of tlie powers of vision. If a sound ear, 
JBier^co^, may be tleaf to soumts of a certain pitch, without our 
■Doking for the cause of this in the form of any part of the brain, 
why should we appeal to such an uncertain guide for an e!:p1a- 
-nati<Mi of [the anali^us phenomenon uf the insensibility of the 
I eye to certain colours ? 



^ET. XXV.— On Cryolite * ; a Fragment of a Journal by 
t, Sir Chaeles Giksecke', F. R. S. E., M.R.I.A., M. <i. S., 
t &c. and Professor of Mineralogy to the Royal Dublin Society. 

^ J. owABUs the end of September 1806, on returning from my 
jbiuneralogical excursions around Cape Farewell, and part of the 
feastem coast of Greenland, I was informed by one of tlie Green- 
■anders who accompanied mc, that they sometimes found loose 
] pieces of lead (Akerthk of the natives) in a frith to the north- 
I .■ward of Cape Desolation {Nunarsmt of theGreenlanJers), but he 
I .could not tell me the exact spot. Though the unfavourable sea- 
son was alreaily advanced so far, and the equinoctial gales had 
begun blowing so violently as to make it unadvisahle to venture 
I upon such a doubtful excursion, yet I resolved to go in search of 
] the place, as we were near to tlie mouth of the frith in question. 
j The name of the frith is Arksut, (Engl, the Leeward) : it was 
divided into two anus ; that on the right of the entrance had a 
sonth-easterly, that on the left an easterly direction. I steered 
up the eastern arm about ^xteen miles, and put on shore at dif- 
ferent places, I ah-eady began to despiur of findmg lead, when I 
observed, at some distance, but near the shore, a snow-white spot. 
At first sight, I suspected it might be a small glacier ; but coii- 

 linow no name in the system of mineralogy more eiprcaaivc of ihe eiter- 
Sal chimcIeT ■nd\tbe fusibility of thi<i Bubstance, than that adopted by my ie. 
(sued tHcnd Dr Abilganl, late Professor in the ITnivcrtity arC»|>enli,-igen, who 
•raa ihe Gm who noticed and analysed tbis subnance. 
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tiileii^ig that no mch thing could exul, nt this time of the ]rc4j| 
to near to ibe sea, I laiulet), and I found, to my great astoniA 
ment, » bed of Cryolite, tite geoio^col aitnatiun of whiuh hnJ 
been liitherta so doubtfuL 

The ielBndH nhich I'm Bcron or diut Up, as it were, tfas tnoi 
t£ this frith, consist of coarM? granuW granite. The lofty mo) 

a KognekpamifSiust (Engl, the cUAhI rock with the Icay 

imA), whidi rises on the left side of the entrance d the friths, mk 

Mifaich is a landionrk to the navigator, is cwmposed of the 

panitc, but with overlying ncnite, the fcl^xv of which is btiil< 

ttfully labradoric This granite coutinuca tniintemiptcd ftV 

feight miles on Iwth aides of the frith of Arksut, when it (KwjM 

pears an,d alternates with gneiss. This ^eiss forms the ^tOTCt 

m both sides of tke frith for frooi seven to eight miles, to iM 

 ^ot called Iviktel by the natives, where the cryolite is founif 

' ^e name Ivikist (from ivik, grass,) was given to iJiis place bf 

I fte Greenlanders, on account of its peculiar fertility. The j^Btf 

j was formerly visited by them during the summer season, on U^ 

[ itottnt of its being a good place for fishing and drying AngmtAui 

I ^ahno arcHcus, Lin.^ the Lodde of the Norwegians), hat il 

L 'fcserted twenty years ago on account of the increasing floMliif 

lee. Hence' it arises, tbat we owe the first discovery of ifydEat 

I to the Greenlanders, who, in finding it to be a eoft snbati 

j bnployed the water-worn rounded fragments as wrists of 

I ^eir angling lines. In this shape, the first specimens of cry* 

~ B were sent by the Missionaries as an ethnographieal citrioo^ 

I- 'to Copenhagen. It was of course incorrectly stated in i 

I Jeriodieal papers, that the cryolite was discovered by mc ; I onW 

[ Ibund its geological situation, and I dare say by a mere acodenV 

The cryolite is found, as I mentioned before, near to tM 

[ fiiore, resting immediately upon gneiss. This rock, wbich hertf 

ms the ^wre of the frith, is under water during the tide, 

%ell as the staperincumbent cryolite, and both are very much Aii 

tomposed, where they are in contact with each other. The gnetaW 

is metalliferous, and intersected by small horizontal and ver^eS 

"frins of quartz, fi^nn the thickness of 1 inch to tbat of 8 or f 

inches, contalni' me, accompanied by arsenical pytite^^ 

common iron-^ irticles of wolfram, and lithoiiiargef 

the whole bea resemblance to the tinstooA vhdk 

in Saxony ant K! Unstone occui-s ciaMtvfl anA 
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cijwtaltiaed in imperfect octolledrons ; the arsenical pyrites is 
{Wrtly massive, partly cryatiJliaed iu oblique four-«ided prisms; 
ihe iron-pyrites occurs only diseeminated. 

At 8 distance of about ISO fsthoms from this spot, there is 
IB extcBave bed of large quartz crystals, amilar to ihoae found 
sew Zinnwald in Bohemia ; but they are throughout in a per- 
pendicular position, same of tliem meaauring a foot in length, 
and from 4 to 3 inches in thickness, containing small imbedded 
Cryatala of tinatone, of the above mentioned funns. This bed il 
iaSeraected by a neai'ly vertical vein of compact fluDTt <xf the 
ihicknesfi of from 6 to 7 inches. The whole ia equally exposed 
to t]ie tide. The fluor contains no metallic sultstancc, but it is 
of A lingular nature. lu colour is reddisli blue, vcr^ng to* 
wards lavender-blue ; tlie substance is dull, soA, and presents ra. 
(bcr blunt-edged indeterminably angular fragments. Its pow- 
der is reddish-white. It emits a strongly hepatic smell when 
robbed. The common kind of compact fluor occurs along witli it. 
. The cryolite rests upon the gn^ss, which contains tlic sub- 
SUmccs just enumerated, and forma two distinctly different beds, 
vbich are nearly of the same dimen^ons, namely, 10 falhomS 
in length, and from 5 to G in breddth. The purest cryolite is 
duit of a finnw-whitc colour, witlioiit any intermixed foreign 
substance, if I except a few nearly mioute spots of galena. 
Its colour passes gradually into grey isli- white, wi>en it aj>- 
proacbes Ut the other bed. The greyish-white vaiiety on the 
nu&ce rery much resembles ice, which lias been corroded and 
grooved by tlie power of die sun's rays. In these fissures, we 
totoetimea observe the tlirecfold cleavage of this substance beau- 
tifully displayed. Fragments of quaitz and sparry iron-ore in 
rhombs sometimes occur in the greyish-white variety. 

The otlier bed b aepsrated from iJie former by an elc\>atJOQr 
of the underlying gneiss, and has a very tlifferent appearance. 
The snow-white and greyish-white colour is changed gradually 
into reddish-white, and passes, in proportion to the quantity of 
the imbedded metaUic substances, into oraiige-yellow and brown- 
ish-red. We find, in the reddish-white variety, quartz crystals 
oAd panicles of flesli-red f(:lspai'; in the orange-yellow and 
brownish-red varieties, spSriy iron-ore, iron-pyrites, copper-py- 
rites, and galena, occur in great ahimdance. Spariy iron-ore oc- 
curs ma8!ove, and in rhomboidal crystals, accumulated iu grou^ 
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of con^derable size. Its colour is always dark btackisb-dioifl 
and the surface of the crystals partly tarnished, par tiy decompose 
I Toucd some uf the crystals hollow, and some filled with partidi 
of conunon iron-pyrites : Iron-pyrites occurs generally iiias«' 
rarely crystallised in cubes and dodecahedrons. Copper-pyritI 
occurs only disseminated in galena. The galena of this 
kis the peculiar property of melting calmly before the blowpi^ 
iaXo a globule, without the least decrepitation. Some firagnu 
Are covered with a yellowish-white and greenish- white coaliDl 
Irhich, when held to a candle, bums with a blue flame audi 
iulphureous smell. This kind of galena presents eome pM 
perties of native lead, as the sulphur appears to be elicited, 
the ore reduced by the action of the sea-water or the 
spheric air. Galena occurs here disseminated, massive, but raM 
ly crystallised in perfect cubes, and in cubes truncated on the^ 
Angles and edges. 

- This variety of cryolite (I may perhaps call it in a geologt' 
Cal view Metalliferous Cryolite) was not known in Europe !»■ 
P '"^sre I visited the coast of Greenland ; because, owing to its d» 
' composed state, it was nol used for any domestic or econonuod 
purpose by the Grcenlanders. They preferred the white v». 
riety, which, from its colour and greasy appearance, was caBed 
by them Orksoksiksat, (from the word orksok, blubber,) a sulk 
fetance that has resemblance to blubber. 

I could have remtdned with pleasure during the whole witt' 
ter on this spot, so alluring to a mineralt^st ; but I had to pttf 
vide for twehe human beings who followed me, and who look- 
I 'fed more for seals than for minerals. The floating ice pressed 
lipon us in all directions, and it was advisable to get rid of tie 
frith and gain the open sea, as we had to clear S50 miles b s 
Very boisterous season, before we could reach our winter resi- 
dence. 
•J Gec^nostic SiiuiUion ofCryc^ite. 
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^BrT. XXVI. — Remarks mi tlw Flora Scotica of Dr Hooker. 

X HE want of a full and accurate description of the vegetable 
productions found in Scotland, had long been lamented by the 
botanists of that country. Separated as it is from England, by 
cjihyfiical differences not confined to its vegetables alone, Scot- 
land must be allowed an importance among the European coun- 
tries sufficient to sanction an attempt to elucidate its phytograr 
phy, and to merit a peculiar Flora, separate from that of the sis- 
ter kingdom. Whether it has be^n owing to the deficiency of 
botamcal knowledge among the natives, or of sufficient enter- 
piifle or leisure among those qualified to undertake the work, 
it 18 not of great importance to determine ; but it ought to be 
more or less mortifying to that peo]>le, noted as they are for in- 
dustiy and the cultivation of science, to reflect that the prize of 
mierit in this department must be conferred on foreigners. Light- 
foot may be said to have been the only person previous to our 
own times, who had pven any account of our plants worthy of 
nodce. His Flora, admirable as it is, considering the time at 
which it was compiled, and the limited opportunity of obsepra- 
tioQ which he possessed, has been found defective in many es- 
aential points ; and be^des fulfilling the principal intention of 
the work, namely, guiding the student to a knowledge of the 
vegetable productions of the country, has served to show the 
adept the neces^ty of a more perfect work, better suited to the 
unproved state of the science, and more capable of gratifying 
the curiosity of those naturalists who look beyond the mere clas- 
sification of the works of Divine Wisdom and Beneficence. It 
was reserved for Dr Hooker, a native of England, and Profes- 
sor of Botany in the University of Glasgow, to present the public 
with anotlier and more perfect Flora of Scotland. 

A few remarks on this work, which may in part anticipate, 
and partly lead to observations of a general nature, are now to 
he offered. The propriety of determining general rules, by 
which the plan and execution of a work on science are to be ex- 
amined, may be apparent enough ; but in the present case, tlie 
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-practice is nut deemed the most eligible, the intention ul 
I writer being merely to point out, in this particular wuik, tfa 
I ddlciency or completion in the fulfilment of its professed deagn 
Tin the course of which observatbr-s of a less limited natore 
Be elicited. 

The Flora Scotica of Dr Hooker professes to be aunply **i 
r liescripiion of Scotlisli plants, arranged both according to tlH 
.'Artilicial and Natural Methods." Viewed in this hghl only, 
merits must be evident to every one tolerably skilled in 
"science. It not only comprehends a greater number of spedca 
l^'flian the Flora Scotica of Lightfoot, or tlie more perfect Fkat 
\^rilannica of Smith, con^dering tlie latter work in re^rd to tU 
connection with Scotland ; liut has the superior merit of more 
- 'accurately defined characters, of a judicious change in the ar- 
I Tangemcnt of genera under their respective classes, of species 
tinder their genera, and of the adoption cf the numerous im- 
provements in nomenclature, description, and generic and spe- 
dfic discrimination, to which the botanists of our own island 
E nave so essentially contributed. Some objections, however, are 
r to be made, even in reference to those points, which will appear 
|, in due time. Perhaps, after giving an accurate account (£ (he 
genera and species, according to tlic Linnean Artificial inelhod, 
t might have been sufficient to have conducted tlie Natural 
frrangemcnt, which constitules tlie second part of the work, 
L in a more compendious manner than that used. And when 
I \\ ia considered that the genera of the Linnean system are, 
'and must be natural •, however the artificial character maj' 
I ^ constructed ; it cannot but strike us, that in such a wodi it 
'frould be better to arrange the genera under the natural ortlersi 
without tho unnecessary repetition of generic, much less of spc- 
1 afic characters. But allowing that the generic characters in 
I %e natural metliod, might with propriety enough be delineateJ< 



B ' * Genus omnc est naturalc, in primordio talc creatum, ^ 
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as differing' in several points from those used in llie artificial 
method to demgnate the same genera, little doubt is to be ehter- 
tained about the impropriety of a repetition of specific dbaracters, 
or even of specific names, they being in no respect difibrent 
^ from those used in the artificial method. 

The Synoptical Tables of the genera, at the head of eas^ class, 

are, In general, perspicuous and neat. But it is apprehended 

that several of them are too intricately methodical for the stu« 

dent ; and the predilection for synoptical arrangement, which 

dharacterises the abute Muscologist, is displayed, wherever an 

of^mrtunity occurs. The Grasses, for example, (me of the most 

perplexing to the beginner of the natural tribes, are arranged 

' witl^ a decree of divirion and subdivision that cannot fail to 

jniasle the novice who has not a natural turn for the minutiss of 

«n»ngement. 

This intricacy of division is more remarkable in the Crypto- 
^amic Orders, where indeed it is more necessary. But could it 
XMit be so -managed, that a few divisions, such as those recom- 
VK9id.ed and used by Linnaeus, might be made sufficient to pre- 
ac9^Ve the generic .characters in thdr proper places, and, instead 
of puzzling the student, serve as a due to guide him directly to 
"^e genus for which he was searching ^ ? And is it not to be 
JBpprehended that a too frequent diviaon abstracts from the 
xiaturaKty of the essential cluoracter ? 

The division of species oiigbt in particular to be persfn- 

cruous, and, if posoble, not to \^ subdivided, simpUdty or 

«aiuty bdng the essence of perspicuity. And it cannot but be 

JTcgretted that the Hypnums, Bryums, Jungermannias, Leca- 

-ziorse, and others, cannot be reduced to the regular method foU 

Icswed with less intricate genera. A want of uniformity is thus 

X^roducedj which in an artificial system ought to be studiously 

cv^cided. But this want of uniformity is displayed also where 

tliere is k»s excuse for it than in the genera mentioned. The 

genus R6s% of "which there are only ten sjpecies described, has 

»— — , «ji I I ■! I r - , -'_ ^  
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as many divisions as species, and each division digAified' 
a name in capitals and a long character in Italics, as if k 
lly constituted a natural order. A method of this kind may 
well enough in a Monograph, but id a Flora regularity and 
isteney should be preserved : and whatever merit Mr Woods 
'and Mr Lindley may have for their prolix descriplious of Roaes, 
Dr Hooker can have little for adopting llicir method, when it 
stares the other genera of his arrangement out of countenance, 
ifcy its disproportioned figure. 

The construction of the Generic Characters is, ia the next 
to be con^dercd. The neces^ty of certainty, conciHenees, 
and perspicuity, in this department, must be too obvious to all 
to retjuire elucidation. And ih reference to those points, the 
generic tables, of the Flora Scotica merit in general llie greatest 
praise. There are, however, exceptions. The essential charac- 
ter, taken in the strictest sense, made up not so much Witli a 
reference to artifidal system or to synoptic conveniency, as W 
distinctive natural characterization, is certainly the best when 
attamable. But cases exist where it cannot be oblainet) in this 
purity, and where recourse must be had to a more prohx, but 
perhajis equally certain method. Allusion is here made to die 
practice, in extensive natural orders which happen to coiacide 
with the artificial arrangement, of selecting certain points of 
contrast. In Didynamia, for example, the calyx and upper Up 
<Jthe corolla; in the Grasses, the calyx, corolla, and seed, are 
taken for points of contrast.. Now, in such a case, would it not 
be better to preserve a certain regularity without deviating from 
It, unless ill the case of a single natural character taken fraia a 
very remarkable peciiharity in form, and toconstruct those pwt- 
[j factitious charat^ters with an uniformity that might lead the 
student ai the first glance to detect the genus of bis jriaatP 
The synoptical Generic Table of the Grasses displays this wont 
of uniformity, which ought in every case to lie avoided, and 
which in this particular one is a source of confusion. Objection 
must also be made to the manner in which the seed or fruit is 
used in the Grasses. In some it i$ not mentioned at all, in others 
it is mentioned can be of little use. In truth, however^ 

the characters' seed are of little importance, there 

being nothing ',nce of ils I>eing fixed or free, to 
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constitute xdore than a divisional character. Pentandria Digy- 
nia, oonaisdng of the Umbelliferse, labours under similar objec- 
tions : but the fault in both cases is more dependent up(m the 
difficult nature of those orders, than on Dr Hooker'^s arrange- 
ment. However, this in no degree takes from the truth of the 
assertion, that where points of contrast have been chosen, they 
should be strictly adhered to, and esiiibited with clearness. 

In regard to Specific Characters, the same remark acquires 
the same force : and here a deviation from order is more blanie- 
able, as there are generally fewer causes of distraction, and the 
diaracters are more readily comprehended by one sweep of the 
eye. In the species of Poa, for instance, there is not sufficient 
^if^erenoe to r^ulority. The characters here might be taken 
fitm the panicle, spikelets, florets, culm, and root, unless a 
more compendious method should be devised :*-and let it not 
l)e imagmed that specific characters are the more correct that 
tiiey are verbose, and taken from many circumstances. Linnaeus 
cxmfined himself to a few, and made his characters concise ; and 
'though instances occur in which a greater profujuon of words is 
xieoessary than he was in the habit of using, it should be re- 
membered that the strength of a character is in general propor- 
tJoned to its concentration. The idea of limiting the nimiber of 
^^^oids to twelve mi^y be ridiculed, but the sense of propriety 
^vhich kd to it must not be censured ; and as Smith justly ob- 
serves, his ranark, that ^^ Genuine specific distinctions consti- 
tute the perfection of natural science, is strongly confirmed by 
the great inferiority of most botanists, in this department, to that 
great man^ and especially by the tedious feebleness and insuffi- 
deDcy displayed among those who court celebrity by. despising 
his principles.^ Let us compare the characters of the species of 
Hiera/Aumy for example, in the Flora Scotica, some of which 
have from thirty to fifty words, with the characters commonly 
given by Linnaeus ; and we will be convinced that the latter are 
{deferable, and that the former, though assuming the form ra- 
ther of descriptions than of essential characters, are deficient in 
pant of strength and perspicuity 

. In examining the Flora of a country, one of the most impor- 
tant criteria exists in the completion or defection of the number 
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of species. In this rDS{)ect. very few individuals iiKlecd can 
judge with accuracy; and, probably in tljis particular case, 
none who have not subjected Lhcmsclvcs to die sonic labour, 
and enjoyed tlie same advantages as our author. But (Jiat 
there are defidencies, could easily be shewn. The following 
may serve as a. ^Jccimen : Sonchus palttstris,--^m Don Brnes, 
near Aberdeen ; VitAa lAihynica, — not uncommon about Aber> 
dcon ; Epikbivmi roseufn,—\a tlie outer Hebrides. 

Tile common Grty Oat of tlic North Highlands and Hfr 
brides has an equal right to be admitted with Avaia fatua, or 
Agrogtemma Githago, occurring in com fields in variot>s ports 
of Scotland. 

The low, robust Alpine Juniper, so common in the HebridcK 
aad West Highlands, where the common kind is not seen, is 
worthy of particular notice, if not as a species, at least as a va- 
riety : — 

A pentandrous Cerastium, xery different -from C. semide- 
candrwm, but growing along with it and C. tetrandtum, lo v» 
rious parts of Scotland, along the coast :— 

Nvphar — — , differing so much from N. Ivtea^ as to be at 
least a variety, if not a distinct species, and approaching in cha- 
racter to N: tninhna, but much larger, plenuful in the Corby 
Loch, Aberdeenshire, and not seen elsewhere. 

The redundancy of species is, in the next place, to be pointetl 
out, or tiie admission of plants not truly indigenous. Perhaps, 
in regard to this subject, it would lie proper in floras to divide 
the plants into those indisputably indigtaious ; those inlroducod 
by accident or design, and naturalised ; and those exotics which 
have gained but a very slender footing, not sufficient to adfoit 
thoin into the second class. Examples of the second class arc, 
Tanacelum vidgarc, Scanilix ndorata. Arena fatua, Itrtpcrato- 
ria Osfndhiutn, C/tettdanium majus. Of the third kind, those 
which are most objectionable in the Flora Scotica, appear to be 
the following : Phalaris canaricTiSis, Mcdkago fakata, Cncklea. 
ria ArmoraiAa, Brasmca Rapa, Comus sangmnea, Anihemie no- 
h'lUs, Inuki Hetenium., Carum Carui, lUbes rubnim, S. nigrttm. 
R. Grossularia, I ior, Polemoniutn carriilcuvi, OmitAo- 

gfUuvi tmhcl/alnij loptentn. 
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Situatioh, or Altitude, tiine of Flowering, and ohaervatioiis re- 
garding the Uses, economical or medicinal, to which plants have 
been or might be appUed by the natives, have been treated ; 
for such are essentially necessary in the construction of a Flora^ 
and, although not mentioned in the title-page, have been more 
or less noticed through the work. 

In looking over the volume, a Scotchman, whether High- 
lander or Lowlander, might be ^mewhat surprised to find 
none of the names which he has been accustomed to hear 
among the natives. We have indeed adopted the English 
language, but the mass of the people still retain their ori^nal 
dialects ; and in a Flora of our country we might expect to be 
. humoured a little in this particular. Our Blaewort, Gueel, 
RoUgirss, Rantree, Am, Sourock, and other names, together 
with Neonein, Slanlus, Achlasan-Challum-cille, Seamrag, &a, 
are not less expressive, nor less worthy of a plaoe in a Scottish 
Flora, than their English synonjrms. S<Hne of the "RngJiA 
names also are objectionable, as being, instead of vernacular, 
mere echoes of the Latin systematic names ; for example, Tu- 
berous OrobuSf instead of the legitimate name Heath-pea. And 
the whole Cryptogamic legion is without vernacular names, 
English, Scottish, or Gaelic, excepting a very few that have 
been assigned a place among the notes. 

The habitats^ it is believed, are correct, in as far as the plan 
used might admit. Every country has its own peculiarities, 
and reference ought to be made to them. In Scotland we have 
nearly the same varieties as those described by Linnaeus, in his 
Philosophia Botanica. We have corn-fields, fields^ cultivated 
places, gardens ; pastures dry and wet, meadows, marshes, 
ditches, ponds, lakes, rivers, rivulets, springs, wells, mountains^ 
hills, with alpine situations and valleys, ravines, rocks, maritime 
cliffs, sands on the sea-shore, heaths, moors, woods of fir, birch, 
hazel, with many other varieties of situation. Then for soil 
we have sand, both quartzose and shelly, or calcareous, peat in 
abundance, gravel, clay, marl, black soil, and their compounds. 
For subsoil we have granite, and gneiss of numerous varieties, 
porphyry, amy ^ ' andstone, quartz, compact felspar, mi- 

csrslate, claysl; puddingstone, greenstone, basalt, 
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and many others \esa general. To have some regard to those 
in marking habitats would be absolutely necessary.' Nor is it 
the case that every plant grows in a similar situation in all coun- 
trieSb. Hende error might arise. In marking the elevations of 
plants, the j^osophical botanist might derive much useful in> 
fomiation from comparing the altitudes in various latitudes. 
But the Flora of any country requires an account of its geogra- 
phical limits, of its surface and soil, climate, and other parti- 
culars, prefatory to the Ust or description, which would preclude 
repetitions and verbosities in the accurate describer. The days 
are gone by, when a mere list of plants was satisfactory to the 
Ixitanist, and we now require something more philosophical. It 
mig^t be mentioned also, that the nudity of the science has ren^ 
dered it less useful than it might be made, and has prevented many 
inMn bestowing a portion of their time upon its cultivation. 
"What should we think of medical science, were it merely an ar- 
xangement and descripUon of diseases, such as we see in systems 
^nosology, with a few brief and unsatisfactory notices regard- 
ing the variety produced by temperament, idiosyncracy, climate, 
mad season of the year P Yet what has botany been, but the 
])ara]lel of this ? 

' The frequency of occurrence should always be noticed ; and 
^vhen the plant is rare, it ha^ been the custom to mention locaU- 
i^iesj which brings us to that subject. The localities of the Flo-^ 
^ra Scotica of Dr Hooker, must certainly have cost the audior 
:nuch trouble in collecting them ; yet they are less numerous 
than we anticipated. The deficiencies in this respect come 
Xiiider three heads. 1^^, When plants rather common are 
nentioned as rare. S£?, When too few locaUties of very rare 
f>laiit8 are given. And here it is necessary to remark, that a 
cx>untry, previously to describing its vegetables, should be divide 
^ into districts ; a practice fraught with many advantages. And 
this leads to a third division, namely, of plants common in cer- 
tain districts, but rare or wanting in others. Of the first kind, 
it does not appear that there are many examples in the work, 
that might not be referred to the third. Belon^ng to the second 
cUviaon are numerous species, of which any botanist who has 
travelled extensively in Scotland could particularize localities not 
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mefitionwl. For example: iwjKt/i /wot/m. Fir-wood opposiit 
Fiotray, Aberdfonshire, two large patches % fir-wood in Mii)- 
mar, Aberdeenshire. Lithospcrvmrn maritimwn. Bay of Ni^, 
nnw Aberdeen ; Vatersey, one of the Isles of Barrcy ; I^Lnid' 
of Skye, at Kyle-rliea, and other places. Cicuta riroft?, Idandl-' 
of I^bbey, Bemerey and Ensey, of the Herries ; Ord, in the 
island of Skyc; near the head of Lochfyne, opposite Carndu; 
Argyleahire ; near Gatehouse, Kirkcudbrightshire ; near EI* 
druininy Castle, Aberdeenshire ; at Leuchars, near Elgin, Mo- 
rayshire, Sec. BotiycMvm Lunaria, at Aristug, Inverness-ahircj 
in the Outer Hebrides plentiful; in Towic, Aberdcenrfiire ;;^ 
ahundsnt in many places along the coast from Aberdeen to 
Newburgh. To enumerate more examples of this kind, woufd 
be a tedious task ; only it may be mentioned, tliat the ITordeumy 
murhmm, contrary to the suspicion of Mr Amolt, grows norti 
of the Forth, namely, near Elgin; whiU Orobancke rubra isnot 
confined to basaltic districts, as imagined, but grows amodg the j 
gneiss of the Herries, perched upon a rock at the head of dtf 
sand of Bcncapval. Of the third class, Circeta alpina, is com- 
mon in ilie middle Highlami districts ; Utrictdaria intenne^a, 
in the outer range of Hebrides ; Scskr'ia cterulea, erety where 
in the West and North Highlands and Hebrides; AnagaUii 
arrenm, chiefly along the west coast ; Conium, maculalum, not 
found in the Outer and Northern Hebrides ; Nymphita (Uba, 
*epy common tn the pools and lakes of the Hebrides ; Lobelia 
DoHmattna, in almost c^-cry lake of Scotland, but particulSity 
dibnndant in the Outer Hebrides ; Serratula alpina, in the v-alleyii 
of the Highlands, from Braemar to the west coast, and fnyai,\ 
Lodiltmiond to Lochbroom. But to enumerate thewholccrf 
(his kind,*mentiotiing their distribution even in a general tnanrief 
as above, is not consistent with our present view. 

Remarks regarding sail, s'ttitoiiort, and (Uaiude, are btit thinJ 
!y interspersed through the Flora Scotica. How interesting ihi^ 
latter sflbject might have been made, let those consider, who hanJ' 
read the extract from Dr Walilenberg's " Observations, mad^ 
*ith a view to determine the height of the Lapland Alps," ApJ 
-™x>nica of I-innjEus, edited by Suilh.' 
t of primary importance, as avcrjl 
nearly equally well in almost alt 
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soib. There ftrej however, striking exceptions. Situation is of 
greater impcntanoe ; and with due attention to k, the Flora of 
Scotland might have been exhibited in a very interesting form. 
In as far as the plan of the Flora Scotica admits, the notices re- 
lative to thoee are correct and interesting. 

The time oX flowering is another subject of. importance ; and 
where no general observations have been made upon it as in^u- 
enoed by situation, difference in latitude, prevailing winds or 
runs, ot other circumstances, great precision cannot be ex- 
pected. There is in our country a very great difference in 
dUfSerent districts. The' Draba vema^ for instance, flowers at 
Edinburgh sometimes in January, at Aberdeen about the middle 
of February, in the Herries not till the middle of April. The 
Rammculus Ficaria flowers on the east coast of the middle divi* 
acm of Scodand about the 10th of February, on the west coast 
of die northern division about the beginning of April, in the more 
Dortliem of the Outer Hebrides about the beginning of May. 
It might be better also to note the time of a jdant^s first flower- 
ing, when it is in general bloom, and when it is^nerally fading. 
Remarks on the econiHnical and medicinal uses made of plants 
by the natives, we regret are not so numerous as could have 
been wished ; but as it is a favourite subject with us, we would 
presume to give the following as a specimen of the mode in which 
tliefle uses might be detailed. 

Akuvdo aremanoM This plant, which is generally known in Scotland by the 
nuae of Seniy in Gaelic Muran^ is common on the coast wherever there is loose 
<iod, which it serves to consolidate by its long tough roots. At Aberdeen it is 
nann&ctiired into door-mats, called Basses. It also makes excellent floor-brushes, 
lo the Oater Hebrides, where it is plentiAU, it serves many purposes in rural and 
^ooMtle economy, being made into ropes for various uses, mats for paok-saddles, 
^g8) mats, and vessds for preparing and keeping grain and meal ; and, lastly, 
into hats. When made into meal vessels, it is bound together by its own slender 
vid tough roots ; but this should be prevented, as the digging for them loosens 
the eand. In HoUand it is planted for the purpose of binding the sand, and this 
pnetiee hap befsn introduced among ns by Mr Macleod of the HenieSf who has 
^ it expensively apon his estate. 

RAiiimcofiva Fkmmultu A vei^ powerful epispastic, and known as such to the 
UebridianSf among whom it is in common use, under the name of Lus-ntor, 
ApiiUed |n. the form of cataplasm, the stalks and leaves being chopped small, and 
nibbed between two hot stones, it produces a blister in about an hour and a half. 
But its operation is rather violent, and on this account Cantharidcs arc preferable, 
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anleM in cases where it is of importance to procure a blister in tha moat ezpedi. 
tious manner. 

R. seelsro^. Is al^ a veiy powerftil ef^pastic, beiqg rather more violai^ in 
its action than R./. But the blistered surfiace is difficult to beal| p— ling into an 
irritable ulcer ; and on this account the pLant cannot be used with aafety. Both 
species lose then: acrimony by drying ; hence in the form of powder they wiwld 
be quite useless. They might, however, probably be preserved in the form of 
liniment or tincture. 



Our few imperfect remarks upon the work of Dr Hooker are 
now concluded. If the Flora Scotica is not precisely such as all 
might have wished, it is yet what few botanists of our country 
could have accomplished ; and while it will remain a monumient 
of great talent and indefatigable industry, it will yet, by its de< 
ficiencies, leave room for some botanist of enterprise to bestow 
his labour on a production better adapted to the preval^ioe of 
an improved taste among naturalists, which leads them to ooo- 
flidar the mere description of the plants of a country as scaroel; 
sufficient to gratify curiosity. For something of this kind we 
may confidently look to our distinguished author ; and botanists 
of 1^ eminence will wait with anxiety the appearance of a work 
which cannot fail to add to the already splendid reputati<m of 
Dr Hooker. 

These remarks on the Flora Scotica, it may be mentioned, are 
merely introductory to some views on the mode of constructing 
a Flora, which are intended as the subject of a future commu- 
nication. 



Aet. XXVII. — Account of the Tftermal Springs of Yom^Madt. 
By John Livingstone, Esq. Surgeon to the British FactCNry, 
China. Communicated by the Author. 

xjLbout two years ago, I was informed that some interestii^ 
hot-springs existed north-west of Macao, about fifteen miles dis- 
tant, and at the same time specimens of the difiio'ent wells wiere 
given to me, fr ' ^pose of analy^s, in order that I might 
be able to asc able virtues of the water as a medi- 

dne. The t€ nly been tried by the rude expc^ 
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Timent of (bculing ^gs, which was perfectly aoconiplished in the 
space of two minutes. 

A few days afterwards, two of the Portuguese clergymen of 
this city havuig been furnished with proper instruments, made 
an excursion to the hot-wells, a written account of which I was 
favoured with on the 20th April 1819. I also received other 
specimens of the water, carefully taken, on which the tempera- 
ture of the wells which my friends examined, were marked with 
great care. 

Although the result of the analyses of the water only proved 
that it was sea-water nuxed with about an equal part of com- 
mon water, yet a temperature extending frond 130° to 190° Fahu 
lenheit in the hottest spring, presented facilities for warm-bath- 
ing, which, together with the advantages of change of air, scene, 
juid the journey, promised great benefit to the sick and conva- 
lescent. These circumstance induced Sir Theophilus Metcalfe, 
then the chief of the British Factory, and himself a conva- 
lescent from a protracted ilbiess, to apply to the Chinese local 
vnagistrate for permission to have free access, both^by land and 
^vater, for the benefit of himself and others. After some hes»- 
-Ciation, this request was civilly refused, under pretext that the 
concurrence of the military commandant was necessary, and 
hich his instructions would oblige him to refuse. 
Having thus no prospect of visiting the hot-wells in a regular 
d comfortable way, I begged to acccnnpany the gentlemen 
^9¥ho gave me the account of them, when they went again to the 
sssprings. Circumstances which it would be foreign to this ac- 
csount to detail, prevented them from being able to gratify my 
^^mshes till yesterday, when I had the pleasure to examine these 
'^ery interesting hot-springs, together with my friend Mr Reeves. 
We lefl Macao before four o^clock in the morning of the 
^Ith April 18SI for Yom-Mack, the name of the place where 
^he hot-springs are ^tuated, in East Long. US'" 28'; and North 
^MjbX. 22^ S4•^ This agrees with the Portuguese estimated dis- 
^Lsxnce in a direct line ; but as our fast-rowing boat was five hours 
«iiid a half, with a favourable tide, in reaching the s|X)t, the dis- 
tance must rather exceed than fall short of twenty miles. 

I was happy to observe, that the account of my Portuguese 
friends, so far as it goes, is sufficiently exact. It will therefore 
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nerve to as^at me in drawiiig up frum \ny notes the IHltmiif 
(Jetuils. 

From Casa Bnmca we procecdal across tlie alluvial flats which 
Seem to have been goinctl from the sea very recently, and whidi 
are defended i^rainttt its future bna'uachmeots by a very subetao- 
tial stone embankment, consisting of the voiiouB species of ^s- 
nite, which are common here, with occasionally a small nux- 
ture of sieuite. These embankments have been oonslnict-' 
cd witlitn die la^t four years, when I had an opportunity of cib> 
serving these flats. 

Our guide infonned us, that they seldom went through tfieae 
embankments twice tlie same way. Our course waa coiitinualljr 
^tering from about north to west, but most fi-equenily about XW. 
by N. till we opened the Broadway *. We then entered the hot 
^rings river, having Tanchow on our right and Macltow on our 
left. At djis time Ta-hung-chow Island bore S. SO W, and 
Paik-payak Rock S. 27 W. distance about four miles. 

Our course up this river was from about N. by E. to NNE. 
At tJie entrance, it is about one-third of a mile brood. In two 
or diree miles it contracts to about 250 yards, which breodlli 
continued as far as we ascended it. We did not ascertain it> 
depth, but, from the size of the boats which we observed to to 
employed on it, it must be con^erable. The tide rises about 
three feet. At the hot-wclb the water of the river is ^uite 
fresh, even at liigli-water. 

This river has a very pleasing appearance. From both banln 
a flat allui'ial soil extends tno or three miles to the mountain^ 
which ap[jears to be well adapted to the cultivation of rice, and 
which, from the great number of farm-houses that we ob- 
served at very short distances, must be cultivated with consider 
able spirit. These farm-houses do not seem generally to be ^ 
ther commodious, or substantially built: they arc commonlj* 
surrounded with a slender bamboo pahng, and have at least otw 
Mella Azedarach tree planted close on the soudi ^dc, wIugIl 
were now in full flower, giving a pleasing effect to the landscapa. 

The banks of the river, for about a mile from its moutb, asft 
covered ou both ' ' ith Arundo, Cares, and Juncus, thft 



Mr liviog^one on ike Thermal Springs of Yom-Modc. 159 

qpcides of which we had no opportunity of determimng. Soon 
afterwards these began to be mixed with Crinum Asiaticum of 
a large size. Acanthus iUcifolius, also very large, Clerodei^um 
trichotomum, Pandanus odoratissimus. Euphorbia antiquorum? 
and soon gave place entirely to these plants, which coqtinued in 
great profuaon, with occasionally a few rushes, and patches of 
cotton-grass, till we reached the springs. 

These are situated within 100 yards of the right margin of 
the river, near a con^derable rivulet. The land is quite flat, 
jmd about sbc feet above the level of the river at high-water. 
The soil is commonly alluvial clay, mixed near the springs with 
-various proportions of carbonaceous matter and sand^ which 
^¥es a considerable variety to the colour ; that next the hottest 
qqiifgi being almost black, while round the more temperate it 
k only grey. 

We had only three springs pointed out to us. The first and 
largest appeared to be covered with a cloud of steam, and ooul^ 
be approached with &cility, the ground being quite firm : it wa& 
io a state of most acdve ebullition ; columns of steam, ariang 
from a depth of ten feet, impressed on tha mind a sublime effect. 
The .estimated diameter of this well is thirty feet; and it di»- 
duu^ at least fifteen gallons of water a minute. We per- 
oaved no particular smell ; and the plants already menti(Mied 
grew quite dose to the mar^ of fully one-half of its circumfe- 
rence. Its temperature is 150° Fahr. ; the Portuguese account 
makes it. 160°, and the temperature of the ground throughout 
the neighbouring swamps 85°. - 
Within about thirty paces of the spring Just . mentioned, we 
' examined another springs the temperature of which we found X» 
be 133° Fahr. 

The third well Is dista,nt from the first sixty paces, as ascer- 
tinned by the Portuguese clergyman, but the shrubs having in- 
terrupted their way since their last visit, we were obliged to make 
a circuit of not less than the third of a mile when we reached 
the fflnallest, but by tax the most active spring, of an x)bk)ng 
shape, about two &et deep, and eight or nine fe^t round. The 
temperature of this Mr Reeves ascertained to be 18jS° Fahr., 
my Portuguese account makes it 190°. Its smaUness no doubt 
subjects tins well to condderable variation of temperature. Mr 
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Reeves'^s foot having sunk pretty deep into the swamp near this 
spring, he 'experienced a piunful sensation of heat ; 1 was there- 
fore unwilling to follow him nearer than about ten yards. 

The temperature of the ground here is too high for shrubs. 
Indeed, in some places tlie ground is quite bare, and, for the 
extent of a circle, whose radius may be estimated at 100 feet, 
we observed only patches of carcx, j uncus, and the like. 

The space occupied by the hot^springs may be about a mile 
in circumterepce, forming a swamp, the north half of which is 
extremely bare of shrubs, but the remaining portion is covered 
with die shrubs before mentioned, from five to nx feet hi{^ 
The Croton sebifcrum tree appeared in some places of the siie 
of a shrub. There we observed no Crinums. 

This spot is placed near the centre of a most beautiful am- 
phitheatre, the circumference of which is from fifteen to eigh- 
teen miles. The outhne is formed by a number of mountains, 
from 800 to 1300 feet high. These mountains rise with a 
slope cS about 45% which has the appearance of b^g broken 
by ridge lines into various compartments, of a triangular or 
nearly pyramidal foim, so softened by a complete covering of 
verdure to the summit, that with the mild sunshine which 
the haze of the morning admitted, all the outlines^ appeared 
rounded in the most pleasing manner. The effect was exceed- 
ingly delightful, every object seemed, in the language of the 
painters, in complete repose. 

No rock or other mineral production could be perceived, ex- 
cepting one large block which (from being familiar with such 
masses,) I judge to be of granite, intersected at nearly right 
angles with lines of quartz, situated from 500 to 600 feet up 8 
mountain, bearing SE. distance three miles. 

Fn)m a general similarity in the appearance of these mouQ^ 
tains to some we have had an opportunity of examining, and 
also from the same sharp ridges appearing when passing them to 
the west, we have been induced to infer a similarity of struo- 
tui*e, which may be shortly thus described. The high shaft 
ridges consist of vertical veins or walls of quartz, seldom e5^' 
cceding a yard '" 'ncss ; while the rock thus intersect' 
ed is granite, T.ppearances of stratification ; bi^ 

where these a ^e inclination is highly vertical 
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rnely so low as 45°. The mount^s here, and I have been in- 
formed, in such parts of China as Europeans have visited, are 
covered to the tops with a hard crust of red earth, commonly 
called Tilt This is often converted into terraces, on which 
most v^etable productions seem to thrive, and is that most pro- 
per for the cultivation of the tea^plant, but it screens from our 
view the structure of nearly all the mountains, which must 
long retard our acquaintance with the geology of China. 

The amphitheatre which surrounds the hot^wells, may be 

' inapned by some to be the remains of a volcanic crater on a 

laige scale, which now retains scarcely sufficient heat to make 

watar boil, but the want of every vestige of volcanic produc- 

CioDB seems to be an insuperable objection to this supposition. 

The electric hypothecs advanced by several naturalists, and 
wUdi has been acutely illustrated by Mr P. Inglis, seems to 
aAvd an interesting explana,tion of our thermal springs. Such 
atndfication as his theory requires, may doubtless exist here ; 
and* the sea-water may serve to excite an immense natural gal- 
valnc pile, one of the poles of which may terminate where the 
hot4prings on Yom-Mack have their origin, 

Macao, 1 
\mjprai8«l.i 



Alt. XXVIII. — Remarks on the Specific Gravii;/ of Seck-Waier 
Mf different LatitvdeSj and on the Temperature of the Ocean 
at d^Hrent Depths *. By Dr J. C. Horner. 

J HE observations on the specific gravity of the sea- water 
have be^Q already drawn up in an instructive table by the 

* Having already laid before our readers the Observations on the Specific Gra. 

vitjr of the Sea-Water, and on the Temperature of the Sea made during the three late 

Expeditions to the Arctic R^ons, under Captain Ross, Captain Buchan, and Captain 

Pmy, aad also the observations of Captain Scoresby, Mr Livingstone, Dr Marcet, 

md Dr Traill on the same subject, we are now ehabled to extend the series by those 

wiiich have been made during Kotzebue*s Voyage of Discovery. M. Homer, the 

^nithor of_the ** Remarks,** was, we believe. Astronomer to the Russian Voyage of 

VOL. VI. NO. 11. JANUARY 1823. L 
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able nntumliEt of the expedition, anil arranged according 
the degrees of laiitude. This tabAe evidently show6 the i'a 
which is also proved by the experiments on Krusenstern''s vojj^ 
age, that the sea on the surface, between the tropics, is s] 
cifically heavier, and that it contjuns moi-e salt, llian in tngher li 
ludcs. If we take together the statements from 25\h degs/tl 
south, as far ns 25tli degree nortli latitude ; and, in the : 
manner, from dO° to 65" degree of north laiitude, tlie mean of 
the first is 1.0288, that nf the latter l,024d, which gives thr 
difference of 0.0043 or ^l^. But this by no means provn 
ua absolute inequality in ihe saltness of ll)e wat£r io gcD^ 
ral. To give a decided opinion nn it, the sea-water must 
be fetched up from ecmslderable depths, and. wdghed. Pro- 

^ bably the greater saltness arises from the rapid decTcue of 
the fresh water, in consequence of evaporation. From tlu 

^ well known slowness of the tran^tion of chemical elements 

' in undisturbed compounds, this decrease is but slowly re- 
paired; and as the upper layers are also the warmer, they 
may, notwithstanding their greater specific denaty, in conse- 
quence of their extent, be maintained by the warm swimming 
above the lower cooler layers, by which a prindpal agent of 
commixture, the difference of weight, is rendered of no effect. 
This slowness of change, an^ die condensation of the saline so- 
lution at the surface, which results from it, has tlie advantage, 
that the acceleration of the evaporation sets bounds to tt«elf, 
because, with the increasing condensation, the attraction of the 
salt to the parts of the water is greater, and, consequently, the 
diminution of the latter less. Without this arrangement, the 
tropical seas would perhaps be covered like the frozen seas of 
the north, with constant fogs. Subsequent experiments will 
show how far our explanation of this inequality is correct; <^ 
which wc have now more hopes, as convenient acciu'ate appara- 
tus have been discovered to fetch up water &om any depth, at 
pleasure, and unmixed. 

The coniuderablc number of observaliixis (tliere are oae hwy 

, dred and sixteen of them) on the temperature of the sea belo* 

Discover)' under ■- See (liia Jonma!, Vol. 11. p. 366. Vd, IH- 

p. 8tT., VoL IV. V. p, 206, 830, ; anJ Kotiebue'a Pejnp^ 

Toi, III. p. as.. 
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' Uie surface, their extent over waters of tlie ocean remote from 
> eat-h other, and probably, also, their accuracy, give them a de- 
cided claim to the attention of the natural philosopher ; and 
the perseverance with which tliey were continued, under various 
circunistances, docs honour as well to the Naturalist of the Ex- 
pedition, as to the commander, who not only in calms, but in 
some periods, almost daily, afforded the necessary aaastancc. 
They were all made with Six's Thermometer, which is a 
good assunoice of their accuracy. It is certainly remarkable, 
that an instrument so simple, so convenient in the use, so cer- 
tain in tbe results, and which has been long known, is not more 
frequently used for this purpose ; so that in the latest scientific 
voyages, much more uncertain thermometers have been used, 
to which only the deep sea clamm of Captain Ross forma an 
exception. 

Our observations fall under two heads; measurements of the 
temperature in difterent depths, in the same places of the ocean, 
and in statements of the warmth in the usual soundings, from 
sixty to eighty fathoms, in different places. 

The most complete observations on the changes of the tem- 
perature, in increasing depths, are, in the South Sea, of the 
13th and 14tli of September 1817, in 36° north latitude, and 
lis* west longitude. Besides confirming the general law, that 
the cold increases with the depth, they also afford the follow- 
ing results, 

1. The upper parts of the water show a particular warmth, 
as the temperature, in the first eight fathoms, dimimslied only 
0°,4 K., but from that depth to twenty-five fathoms, full 6° R. 
From twenty-five fathoms to a hundred fathoms' depth the de- 
crease of warmth is considerably less, since, in the next twenty- 
five fathoms, it is only 1°,7 R., and in the next fifty fathoms, 
only l°,5E.; a deci-ease which amounts to only the tenth 
part of the preceding. It is still slower between a hundred 
and three hundred fathoms. 

2. If we compare these observations with those of the 6th of 
June 1816, in 37' north, and in 199° west lon^tude, conse- 
quently, in the same parallel of latitude, the influence of the 

I season is particularly observable in the temperature on the 
surface, which in June is 13° R,, in September 18° R. It, 
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however, docs not go inucL deeper thai) from Iweoty-five lo 
iifty fuUiouis ^ and at an hundred fathoras it is already within iJie 
limits of the accuracy of such observations ; for we have, 

{6ih June, 9," * Reaumur. 

ISlh September, 9, 4 — 
14th September, 8, 6 — 

3. A certain coincidence with these results, only on a greater 
scale, is shown by llie experiments of the 15th of November 
1817, in 9" N. Lat,, and 205° W. Long., in which the lonper*. 
ture decreases from the surface to about sixty or seventy fa- 
thoms, rapidly and uniformly, from 24°,7 R. to 8^,8 H. From 
9 to 101 fathoms, this rapid decrease, instead of proceed- 
iag, is suddenly reduced lo the small amount of 0°,9 B. 
But il' we compare these observations with those immediateljr 
preceding and suc-ceeding tht-m, of the 13th, 14th, and 17ti 
.trf November, we shall hesitate to draw from tliem decidve con- 
elusions. 

The observations of 13l1i April 1816, in 15" S., and ISff 
W., follow a quite diHerent course from those ui Septemba • 
1817, in 36" N. The decrease of warmth from the tsurface,. 
to as far as a hundred fathoms' depth, is much more inconader. 
able, being here only 3%6, there nearly treble, namely, 9*4; 
Reaum. It becomes more cimsiderable between a hundred and 
two hundred fathoms, namely, 8*,8 R, Remarkable as this 
inequality is, it yet seems impossible to ascribe it to an error in 
the observation, such as tiKi soon drawing up the thermometer; 
fur, on the one hand, the re-gular course of the experiuieiits of 
the 14lh September 1817, and their coincidence with those of 
the 18th, at the depths of 0, Si5, and 100 fathoms, does not 
allow us to sup|K)se any thing of the kind; on the other ^de, 
the observations of 18th April 1816, (ind their confirmation in 
the preceding ones of the 7lh April, in 18' S,, which give«^ 
difference of to ISd fathoms of i\8 R., that is, from U- 
100 fathoms; likewise 3",8 R. The same observations the(l\ 
give for the second hundred of the depth in fathoms, likewii 
almut 8" Ucaumur, 

It is not lo bp ed from the observations, whence thig 

difference in d decrease of the warmth arises; 

It ciiunot well he influence of die seasons, at 
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kist in Lfkt. 85^ N. : the observationa of June and September, 
daow an agreement with each other. The reason perhaps is, 
that the perpendicular rays of the sun penetrate the water, be- 
tween the tropics, to a greater depth than in latitudes where the 
sun never appears in the zenith. The place, of constant tem- 
perature, independent of the seasons, must probably lie much 
deeper between the tropics than beyond them. 

5. The observations of the 22d of September 1817, in 28^ N. 
LaU and in 15S° W. Long, seem to present a much more uni- 
form course, particularly if we set aside the statement in twenty- 
five fathcnns^ depth, which does not appear to agree with the ' 
higher or lower observations. We have from them a decrease 
of heat, of 8^5 R. for the first fifty fathoms ; 3°0. R. for the 
second fifty fathoms, and if'.S R. from a hundred to two hun- 
dred. 

The collective observations on the progress of the decrease of 
heat were made in the South Sea. From the Atlantic Ocean we 
received only a few insulated statements, for depths of a hundred 
^ two hundred fathoms. The experiments in both oceans are 
arranged in the following Table. 



WARMTH of the SEA-^ WATER at different depths, ar- 
ranged according to the Geographical LcUitudes in degrees of 
Rearnnttr's Thermometer, 
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In the South Sea. 
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29 
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36 
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• In 400 Fathoms. 


June 


13.0 


— 


93 


— 


5.0 


37 


199 




Jan« 
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(In the Atlantic. 
\ Ocean. 
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- 
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The temperatures in the usiud soundings fitiMii 70 totOJk*. 
thorns, af^pear, on account of their considerable nundiery fvoni 
which mean numbers may be deduced, the best calculated to 
supply fundamental data. Yet some ^gular results appear in 
theaoL Among these is the statement in the South Sea, that 
in 18° N. Lat and 76 fathoms^ depth, in December, the wa- 
ter was fty R. warmer than in IV N. Lat and 70 fiithoms depth, 
in November. Perhaps the local places of observatkm have had 
here some influence. The observation in ll"* Lat lies in the 
west of die Mariana islands, and in the north of the Philippines, 
ccxisequently afaeltered against the wanner currents from the 
south, by a kind of wall, and open only to the north, while^ on 
the other hand, the jdace in 18° Lat. lies more in the open sea 
The temperature, found at a depth of 90 feUhoms, in the Chi- 
nese Sea, to the west of Lu^on, is remarkably cold ; perhaps 
in consequence of the north-east currents [Hx^ailing in Decem- 
ber. 

Almost daily observations on the temperature were made in 
the Atlantic Ocean, from the ^Oth of April to the 19th of June, 
1818, mostly at a depth of 70 fathoms. In order to balance 
ihe possible errors of the observations which may arise from the 
difference in the time that the thermometer was under water, I 
have added several together, and noted the mean number. They 
are in the following Table. The figures in parentheses show 
the number of observations, the mean of whidi is given. 



OBSERTATIOHr: 



April 20.— 26. 

27.— 30. 

3a— May 4. 

May 3.— 10. 

10.— 16. 

15.— 19. 

20.-24. 

'• 25.— 30. 

- 31. — June 6. 
June 7. — 13. 



(5) 
(4) 
(5) 
(8) 
(7) 
(5) 
(5) 
(6) 
(5) 
(7) 



Temperature of 
the Water 



on the 
Surflace. 



18.6 
20.8 
22.1 
22.7 
22^ 
21.2 
203 
18.3 
l&l 
13.2 



below the 
Sur£Eiee. 



13.0 
13.5 
11.8 
11.4 
11.4 
11.5 
16.1 
14.8 
12.3 
9.6 



•A § 



& 



57 
66 
67 
74 
75 
67 
71 
71 
68 
77 



Latitude. 



17 15 S. 
10 24 

5 12 

43 N. 

4 51 

19 30 
31 
40 30 
48 9 



Longitude. 



3 20 W. 
12 2 
17 5 
20 28 
24 38 
29 38 

35 7 

36 30 
29 40 
17 15 



This table shows a similar anomaly to that which we noticed 
the South Sea. That is, the proportionately low temperature 



' .. 
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vast 'eq[iiator from S^ & to 10^ N. Perhaps the greater heat 
between 80^ and SO^ of S. Lat. might.be a remnant of the 
flOOthoA- fliunraer. But the iX)nsiderable ina*ease of tempenu- 
ture in the aone, between \&* and 80° N. Lat. is still more ro* 
maiiEahle. ¥€tt though, towtods the end of May, the sun 
was near the zenith of thoise parts, yet this influence, which 
could be only commencing here, must hove shown itself in the 
-waters l!iear the equaUn*, which the sun had just traversed 
at the time oi those observations (in April), which was by no 
means the case. The temperatures at the surface indicate in- 
deed this influence of the sun, being the highest at the equatcn* 
(2S|'' R.), while the southern balf of the tropical ^^ had al- 
ready assumed an ^itumndi temperature, since we observe here^ 
in \T S.5 the siame wanhth (18J° R.) as in 30° N. 



JVitx. XXIX.— Jfccoun^ tf the Observations made ai Liverpool 
on the Sdar Eclipse of September 7. 18S0. By Thomas 
^TEWAlat Tbaill, M. D. F. R. S. E. &c. &c. Communi- 
cated by the AnthiR'. 

JL HE following instruments were placed in the garden of my 
^ousei for the purpose of observation : 

A grand Herschel 7 feet reflecting telescope. 
A Ramsden achromatic telescope. 
A small refle(itihg telescope by D. Adams, \\ feet. 
A new barometer by Bate^ with adjustments for level, and 
^iradc-wdrk lionius, &c. It was hung in a sheltered j^lace, front- 
ing the north, so that its thermometer gave the indications cS 
the^t^nperature in the shade ; but the wind was not sweeping it 
•Very freely. 

A Leslie^s photometer. 

Rutherford^s register thermometer for both extremes. 
Another register for lowest depression, hung fronting west, 
but screened. It was always P or 1 J® higher than that attach- 
ed to the barometer, and was not noted, being only compared 
<x;casicnally. 
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Two other thenuumetera by Uamsdcn and Lovi, idl of iriiich 
. agreed on previous triqi. 

Just as observations were b^;^nniag, the sky, whidi had been 
hitherto bright, became cloudy, and just as the ecUpee bf^an, 
the sun was wholly hidden in clouds, and did not again become 
vinble, except for a few minutes after the greatest obscuri^. 

NoTS qfOaaERrjTiosa made during tfte EcSpse ofS^. 7. 18!iO. 



Hoar. 


B^, 


i\i 


II 


II 








H32 


H.B 


I. B 




" 


Inches. 










H 30 


30.13 


65* 


■ni 


78 


Sky tokmbJy cleai. 


18 


30.13 


65 


-ioi 


16 


Skj overcart «ith thick clouds. 


1! 15 


30.13 


63i 


67i 






IC H 33 








3il 


Do. 


IS 35 


30.14 


64i 


11 


5% 




li 43 


3ai4 


641 


To 


l<i 


A ft" drops of rain. [place of 8. tavis. 


I 


3ai3 




65 


12 




1 8 


3ai8 


63 


65 


fl 


Sk; darker ; threatens raio ; remove tdoropo. 


1 !4 


3ai3 


68] 


60 


s 


Dru. rain almost ceucd ; gust of vind i 8. invB. 


1 39 


3ai3 


fil' 


60 


S 


Block skyt wind cauBcd eiposed therm. Id mk 


1 « 


3ai3 


60J 


601 


s 


Darkness about Ihls time gteotcst. [much. 


1 4£ 


30.13 


60J 


60 


3 


This Hemed the moment of greaton dukncES. 


1 55 


30.13 


60J 


til 


4 




S 5 


30.13 


61* 


68 


9 


Body of BUD parti^y eclipsed ; vWble about V 


e 15 


30.14 


61 




e 


[ori-.p*. 


8 as 


30,14 




681 






I 89 


30.1 i 


fill 


68} 


1? 




2 35 


30.13 


6lJ 


fi3 


1* 


Clouds a litllfl broken, but ma invisible. 


2 45 


30.13 




64 


so 




2 50 


3ai3 




«4 


18 


Heavy clouds again ctoied all round. 


8 55 


30.13 


68 


M 


10 




3 T 


30.13 


68 


6i\ 


9 


Calculated end of the eclipse. 


3 15 


30.14 


68 


631 


18 


Sky as dense as any time of ecliijse ; more lighL 


330 


30.14 


B8i 




10 


No rain, but uniformly doudy. 


3 45 


30.14 


681 


64 


10 




4 35 








45 





The rtun was only a few drops : it began about 12" 46', and 
continued till about l*" 24'. The rain waa wholly over before 
1" 35'. It is singular that the thermometer attached to the ba- 
rometer, in two instances stood higher than that exposed which 
hung on a wall fronting the south. This must have been owing 
to currents or gusts of wind, to which the latter was much luort 
exposed than ' ■, which was sheltered by the foJiage of 

trees. The r i(>erature during the whole time by 
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the roister, thermometer, W|is exactly 60"" ; and this was exactly 
at the time of greatest obscuration. 

The wind was SW. through the day, a gentle breeze, until 
about one o^dock, when it blew in gusts, but soon subsided; 
and about four or five o^clock it was nearly calm: 

In the Table, the time was taken by my watch, which was 
afterwards found by Mr Roskell to be 51'' slower than the true 
time at Liverpool. 



Liverpool, 
November 1821 



.} 



Art. XXX. — Observations on tlie Va/riation and Dip of tlie 
Needle^ made during 1Cotzebub*s Voyage of Discovery, 

JTm AVIM6 already laid before our readers the magnetical ob- 
servations which have been made during the recent expe- 
ditions to the Arctic Regions, we have been at some pains to 
collect, from the Account of Kotzebue''s Voyage of Discovery, the 
various observations on the variation and dip of the needle 
which are scattered through that work. 

•Although the Rurick navigated that part of the South Paci- 
fic Ocean where the variation curves are returning lines, which 
have a sort of pear-shape, yet Captain Kotzebue'^s observations 
do not commence till he had passed through the most interest- 
ing group of these curves. It is to be regretted, too, that his 
observations ceased, when he was navigating that portion of the 
Indian Sea, where he must have crossed no less than three Hmes 
the line of no variation, which suffers such singular inflexions in 
that part of the world. 

In the following Table of observations, we have added in the 
last column the declination of the needle, as given in Hansteen'^s 
variation chart, which we have published in a preceding volume. 
The agreement between these measures and those of Kotzebue, 
is very remarkable. 
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OBaERFATZONa OH the Varkiticn of the Needle^ made during 
Kotxdme's Voyctge cf Disc&oery, 



Loogltiide. 



lAlitnde. 



Vaziation. Uanstoen^s CiMKt 



138 47 West. 


14'*151l'south. 


5*0Ea8U 


5* 


144 tat 


14 57 20 


5 36B. 




Itf 46 


15 20 


616E. 





148 41 


15 


5S7E. 


«4 


157 34 32" 


9 135 


8 28E. 


7 


175 %1 55 


Equator, 


8 4E. 


10 


190 9 23 


11 11 20 North. 


1118B. 


11 


163 41 


66 16 39 


27 OE. 


27 


' 


65 4311 


23 OE. 


24 


171 12 30 


65 39 33 


24 45E. 


24 


122 12 30 


37 48 33 


16 5£. 


13 


157 52 


21 17 57 


10 57B. 


% 


190 6 50 


9 32 36 


11 OE. 


11 


189 43 45 


928 d 


11 38i E. 


11 


189 7 59 


8 54 21 


1130E. 


11 


168 50 25 


8 4310 


10 50E. 


11 


188 52 7 


f 


11 11 E. 


il 


188 46 


8 18 42 


1158iE. 


" . 


190 40 


10 17 25 


11 15 30 E. 


11 


166 3153 


53 52 25 


19 24 E. 


19 


169 39 21 


16 45 36 


9 47E. 


9* 


215 9 54 


13 26 41 


5 34E. 


5 



The fbUowing are the only observaticms cm the dip of the 
needle dial are given by Captain Kotzebue. 



Longitude. 


Observed 
Latitude. Dip. 


Dip as exbting in 
Han8teen*s Chart *. 


o / // 

122 12 30 W. 


o / // o ' 

37 48 J3 ^2 46 


60* 


157 52 


21 7 57 43 39 


32 


190 6 50 


9 32 36 17 55 


4 


166 31 53 W. 


53 52 25 68 45 


67 


We have added the 


dip from Hansteetfs chart, for 1780. 



AiiT. XXXI. — Proceedings of the Royal Society ofEdmbur^. 

Nov. 6. 1821.— X HE Royal Society resumed its sittings for 
the ensuing sessi< 



See this Jowrna 



i 



( 

1 
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Frofenor Wallace read a description of a new iQstniment, 
K -which he calls an Eiehgraphj for cop^ring drawii^y. either w 
' an enlarged or a reduced scale. The instrument itself was ex- 
^ hilated to the Society. 

\ A letter from. Captain Boswell, R. N. to James BusaeU, Esq. 

\ -was read, giving an account of Cleopatra^s Needle, and of the 
X method by which he proposed to remove it to England. 

Nov. 19. — A paper by Robert Stevenson, Esq. civil en^neer, 
vras read, entitled, " Observations on In and Off-shore Tides.^ 
At the same meeting, a notice by Dr Brewster was read, 
^^ On Vision through Coloured Glasses, and on their application 
to Telescopes and Microscopes of great MtignitudeP This pa- 
per is published in the present Number, p. 102. 

Nffo. 26.— At a general meeting of the Society, the following 
gendemen were "elected Office-bearers and Counsellors for the 
eosuing session. 

Sir Waltbr Scott, Baronet, President. 

Right Honourable Lord Gray, \ yioM'residents. 
Hon. Lord Glenlee, j 

Dr Brewster, General Secretary. 

Thomas Allan, Esq. Treasurer. 

James Skene, Esq. Curator of the Museum. 

PHYSICAL CLASS. 
Sir G. S. Mackenzie, Bart. President. Alexander Irving, Esq. Secretary. 

Counsellors from the Physical Class. 

Professor Russell. Henry Jardine, Esq. 

Dr Hope. Sir James Hall, Bart. 

Professor Wallace. Dr Kennedy. 

LITERARY CLASS. 

Henry Mackenzie, Esq. President. Su- William HamiltorfJ Bart. Secret arj'. 

Counsellors from the Literary Class. 

Sir John Hay, Bart. Reverend Mr Alison. 

Rev. Dr D. Ritchie. Thomas Thomson, Esq. 

Right Hon. Lord Chief-Baron. George For1)es, Esq. 

Dec. 8. — ^Dr Kennedy laid before the Society a letter from 
Colonel Wilkes, with some preliminary observations on the me- 
thod employed by the natives of India in quarrying, transport- 
ing, and raii^g a granite obelisk, about seventy feet high, which 
was erected at Seringapatam by Purneah Dewan, to the memory 
of Joidah Webbe, Esq. who died in 1805. 
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At the same meeting, a paper by Dr Brewster was tead, ** On 
the DUtribution of' Sikx in the Equisetum hienude, and other 
Siliceous Gnisses,'^ 

Dec. 17. — Dr Macdonald read a paper " On some PecuUari- 
tigs of Vision^* 



Aet. XXXII.— Proc^^diwg* of the Wemerian NaturalHisUny 
Society. (Continued from Vol. IV. p. 427.) 

1821, JfarcA 10.— ^Vt this meeting, Mr W. C. Trevelyan. 
read a geognostic account of the rocks in the neighbourhood of 
Bamborough Castle, illustrating his description by a plan and 
specimens. Dt Robert Knox communicated to the Society some 
particulars relative to a CafTre albino lately seen by him at the 
Cape of Grood Hope : and Mr John Deuchar, lecturer on Che- 
mistry, gave an account of three very large loadstones, brought 
from Moscow. Mr Deuchar^s account of these rq|^kahlc 
loadstones has already appeared in^his Journal, Vol. I vTp; 426. 

March 24. — The Secretary read a communication from Mr 
Edmonstone of Unst in Shetland, describing a new species of 
gull found there ; and at the same time a specimen of the Irird 
was exhibited. The Secretary likewise i-ead to the Society re- 
marks by Mr Burke of Calcutta on a Tartar book, some time 
ago presented by the Marquis of Hastings to the College Mu- 
seum. 

Professor Jameson then communicated to the Society a geo- 
gnostic survey of the country around Inverness, and of the Great 
Glen of Scotland, made by Mr George Anderson <rf Inverness, 
illustrating the description by reference to a large plan of the 
district, and to specimens of the rocks and minerals. At the 
same meeting. Professor Jameson exhibited a very fine stuffed 
specimen of the Tapir of Malacca, and made some remarks on 
the habits of the animal, and its analogy to the Tapir of Ame- 
rica. 

AprU 7. — The Sn "ipty met ; but the funeral of Dr Gregory 
having been fi ^ay, an immediate adjournment took 

place. 
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April 14. — The Secretary communicated the result of a se- 
rieB c^ meteorological observations made at Clunie, Perthdiire, 
\}y the Reverend Dr Macritchie. Also the description of a very 
large fossil reed, or tree, which occurred in the sandstone on the 
[XMist of Northumberland, illustrated by an etching, by Mr 
W. C. Trevelyan ; and a notice regarding the extent of the 
plantations of the Duke of Athole in Perthshire, by Mr Graham. 

Professor Jameson gave the Society an accoqnt of a map of 
the Int^or of Afnca, illustrative of the course of the Niger, 
constructed by Mr Macqueen of Glasgow. 

Mr Stevenson, civil engineer, then read an account of the ex- 
[dooon of a high-pressure steam-boiler at Lochrin Distillery, 
near Edinburgh. This interesting communication has already 
been printed in this Journal, Vol. V. p. 147. 

April 21. — The Secretary read a biographical account of the 
late William Wright, M. D. &c. communicated by the Doctor'^s 

« 

relatives. 

Professor Jameson read a communication from Dr Fleming 
of Flisk, describing the growth of a plant resembling a Trichia, 
in a solution of succinate of ammonia, illustrated by a drawing. 
This paper will be found iti this Journal, Vol. V. p. 164. 

Mr David Bridges afterwards gave an account of a new in- 
strument for reducing drawings or writings, called the Apograph, 
invented by Mr Smith of Mauchline in Ayrshire; and Mr Smith 
bang present, shewed the mode of using the instrument. 

Moff 19. — Professor Jameson read a paper of Professor 
AgardhX on the Metamorphoses of Algae ; and likewise com- 
municated a series of meteorological observations made by Dr 
Knox at the Cape of Good Hc^, which are published in this 
Journal, Vol. V. p. 279,— S583. 

Mr Falconar communicated a notice regarding the Tulipa 
oculus solis, a rare species of tulip sent by Lady Liston from 
Constantinople, and which had flowered in the garden at Car- 
lowrie. 

Mr Deuchar then read a ptiper explanatory of a cause for tte 
occurrence of drops of water in the interior of regularly shaped 
crystals. 

The meetings of the Society were adjourned till November. 



, XXXIII. —SCIENTIFIC INTELLIGENCE, 
I, NATURAL PHILOSOPHY. 

ASTRONOMY. 

1. Burg'a Obsavations on the Eclipse of the 7lh Sept. 1820. 
~-Being dearous of seeing an annular eclipse o{ tlic sun, tlte 
Chevalier Bui^ went for this purpose to Klagenfurth in Cariik 
thia. The cloudiness of tliu weather prevented him from seeing 
the be^^nning and end of the eclipse, and also the first inteiior 
contact ; but he observed the evanescence of the ring to take 
l^ace about 3" IC" 57".6 of true time, or 3^ 14' 46".'l of mean 
lime. The latitude of the place of observation he found to be 
46" 37' 37" ; and the longitude, by various observations, was 
47' 51".2 East of Paris. By trigonometrical operations, the 
bng^tude of the Cathedral of Klagenfurth was 47' 59" .8 ; and 
^ ,its latitude 46^ 37' 37"- The dislaiice of the place of observa- 
I tion west of the Catbedral was 0".5. By comparing tlie obser- 
vations made at_ Klagenfurth with those at other places, M.Burg 
concludes that they cannot be made to agree, by adopting tlie 
diameters of the sun and moon, as given in Ueknibre's tables of 
the sun, and his own tables of die moon. He foiud, tliat the 
sum of the semidiamcters must be diminished by G".% aud their 
difference by ]".G; the semidiameter of the sun by 3",9, and 
that of the moon by 2''.3, M. Burg had deduced an analc^uE 
result respecting the semidiameter of the moon, from observations 
of the immersion of stars of the first and second magnitude be- 
hind her limb ; but as his researches respecting the moon's nodes 
did not require any such diminution in the semidiaraeters of the 
two luminaries, he is disposed to think that the above resulu 
may be owing to irradiation and inflexion.— jlsfrOTKWBMcfe 
Nackrichien, No, I. p. 14. 

a. Astronomical Journal. — The first number of a new asO* 
nomical journal, entitled, AstroiiomUdte Nachrichien, by tb* 
ingenious and active astronomer, M. Schumacher, Professor d 
Astronomy at Copenhagen, has just been pubhsbed at Alloni- 
Each number ■'* of a single quarto sheet, to be puhlisb- 

ed whenever i received sufficient materials fonU 

and when anj >noniical news is of an urgent ns- 
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tttDe> a half sheet will be published, to avcnd delay. Twenty-^ 
four number will make a volume, for which a title and index: 
will be ^ven. The articles in the first number are by Professor 
Poasdit of Jena, Professor Nicolai of Manhebn, Dr Olbers of 
Bremen, and the Chevalier Burg at Copenhagen. 

3. Asironomkal ObserxHxHons made at Bushey Heathy Stan^ 

Latitude 51^ ST 44^.3 North ; LongHode West in time, 1' 2<r.93.. 

Aug* 4h Immenion of Jupiter*8 111 04 31 mean time at Bushey. 

second satellite, / 11 05 25 mean time at Greenwich. 

Avgk !!• Immersion of Jupiter's > 13 42 25 mean time at Bushey. 

second satellite, / 13 43 45 mean tune at Greenwich. 

Ave. 11. Oceultatlon of I Immers. 8 48 17.8 \^^„ .. „ . n«.i,«, 
^ xAqttarhis,lEmers. 9 39 16 | "lean tune at Bushey. 

Sept 11. Transit of Jupiter's first ) 10 23 29 mean time at Bushey. 

satelUie, ) 10 24 50 mean time at Greenwich. 

8ep(« 11. Emersion of Jupiter*s ) 10 30 12 mean time at Bushey. 

third satellite, / 10 31 33 mean time at Greenwich. 

The immersion of a Aquarius was instantaneous, and the time 
certain to a second. Dew having rendered the ob|ect-glass of 
the telescope somewhat obscure, the emernon was not so accu- 
rately determined. The appearance of the star, when in ixxor 
tact with the moon, renders the idea of a lunar atmosphere very 
improbable* 

METEOBOLOGY. 

4. Remarkable Aurora seen at BeUeviBe^ Invemeas^Mre^ in a 
Thunder Storm.'^^n the evening of the S3d August, about half- 
past nine oVlock P. M. when there was not a breath of wind, and 
when the thermometer stood at 63% the noise of very distant thun- 
der was heard towards the south. Sheets of very brilliant light- 
ning illuminated the sky, issuing, in general, from a small black 
cloud near the horizon. I was surprised, however, to observe, 
that, with the exceptimi of a few thin black clouds, which were 
rendered visible by the lightning, the greater part of the sky 
WBS tovered with shining masses, like those which form the 
aurora borealb. The stars were ea^y seen through thb lumi- 
nous matter, which was arranged in irregular masses, separated 
by clear intervals, but having a tendency to assume the appear- 
ance of irradiations, diver^ng from the cloud whence the light* 
ning appeared to issue. When the lightning flashed, it was pro- 
pagated in a particular manner along these masses of light ; but 
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what was very singular, the luminous palcht^s wc-re canittan^ 
in a tremulous or umlulating moliun during the intervals of 
(lashes of lighlning. They shiftfcl ihtir place, and changedl 
ilteir form, exactly like the light which appeara in many of thri 
varieties of the aurora borealis As the luminous clouds ao4 
described, did not appear in ihc northern port of the horizon, 
and were distinctly related, in their position and form, to tlw 
ihunder-cloud from which the lightning emanated, we are eo-' 
titled to refer the two classes of phenomena to the peculiar electri- 
tal condition of the atmosphere, and to suppose that tlie phenome- 
na of the aurora borealis may have an analogous origin. — ^D. B. 

5. Dr Wdlaston the Inventor qflfie ^t/moacope. — We haw 
received from our ingenious correspondent, Mr Murray, the dfr 
scription of a new jEtbrioscope of his own invention, which we 
intended to have printed in tliis Number. As the introductory 
jiart, however, contains repealed reference to Mr Leslie as the 
inventor of that instriimentj we deem it necessary to make the 
fcJIowing claim to that invention, in behalf of our distinguish- 
ed countryman Dr Wollaston, as an apology, both to our readen 
and to Mr Murray, for questioning the accuracy of the histoid m 
cal part of his paper, 

Before iJic publication of the late Dr Wells's ingenious work 
on Dew, which appeared in 1814, " Dr fVoUaatoti exposed 
concave metaliic mirror, turried upwards to tke^ee air, iViiA «j 
thermometer placed in its Jbcus, and proved tJie hweritig g^ 
temperature after a short time of its being thug exposed^' At 
what time Dr Wollaston made this elegant ex^ieriment, we dn 
not know, but he communicated it to M. Biot, who publish- 
ed an account of it in the Bulletin des Sciences par la So- 
ciety P/iilornaihique, ^ November 1816, in a paper entitled, 
Sur la Deperditim de CaJorique, gu' uccasiovine Ic Bu^onnefietft 
des Corps vers les Cid. A sliort abstract of the above paper 
of M. Biot was published on the \st April 1817, in Mr Branded 
Journal, Vol, I!I, p. 184. and this abstract contains the above 
paragraph which we have quoted in Italics. 

Mr Leslie's pau^ ■'" the osdirioscope was read fo the Boyat 
Society of Edir •'•e Kith March 1818, and he himself 

states*, that il <t him after Oitoher 1817. Thli 

• Krfjitburgli In t. -VW, «S. 
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paper contains no allusion whatever to the cxperinient of Dr 
Wollaston, which has been truly characterised as an elegant one 
both by M. Biot and Mr Brande. If Mr Murray, after examining 
the works referred to, shall consider his historical statement re- 
specting the aethrioscope as correct, we shall willingly retain it, 
as it is not our business to decide for others. 

OPTICS. 

6. Remarkable Dkhroism of* Tourmaline. — A very interest- 
ing specimen of dichroitic tourmaline in the cabinet of Mr 
AOaDy exhibits the most singular contrast of colours that I have 
yet found in any substance. The plate is cut perpendicular to 
the axis of double refraction, and also to the axis of the prism. 
In the direction of the axis the colour is a deep and brilliant 
blue, while in a direction at right angles to the axis, the colour 
is a very pale red approaching to pink.— D. B. 

MAGNETISM. 

7. On the best kind of Steel and Form for a Compass-Needle. 
—In the Bakerian Lecture " on the best kind of steel and form 
for a compass-needle,"" by Captain Kater, published in the PhU, 
Trans. 1821, Part I. the following results are given ; — " 1. That 
the best material for compass-needles is chckspring; but care must 
be taken in forming the needle to expose it as seldom as possible 
to heat, otherwise its capability of receiving magnetism will 
be much diminished. — 2. That the jjest form for a compass- 
needle is the pierced rhombus^ in the proportion of about five 
inches in length to two inches in width, this form being suscep- 
tible of the greatest directive force. — 3. That the best mode of 
tempering a compass-needle is, first to harden it at a red heat, 
and then to soften it from the middle to about an inch from each 
extremity, by exposing it to a heat sufficient to cause the blue 
colour which arises again to disappear. — 4. That in the same 
plate of steel of the aze of a few square inches only, portions 
are found varying considerably in their capability of receiving 
magnetism, though not apparently differing in any other respect 
—5. That polishing the needle has no effect on its magnetism. 
—6. That the best mode of communicating magnetism to a 
needle, appears to be by placing it in the magnetic meridian, 
joining the opposite poles of a pair of bar magnets (the magnets 
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btjiitg in llie Kamc line), aiid laying the magnets so joined I 
upon the ncoUc wilh iheir poles upon its centre; llicn tiaviiij 
elevatetl the distant exti'cinities of the magnets, so that: xheg n 
fonn on angle of about two or three degrees vnilt the iMcdk 
they arc to be drawn from the centre of the noedlc to the exi 
mities, carefully preserving the same inclination, and' hanog 
joined the poles of the magnets at a distance from the needh 
the operation is to he repeated ten or twelve times on eaU> * 
lace. — 7. That in neediea from five to eight inches in len 
their weights being equal, the directive forces are nearly a 
lengths. — 8. That the directive force does not depend upc^ 

I extent of surface, but in needles of nearly tlie same lengtli and 

I form, is as the mass. — 9. That the deviation of a compa* 

^ needle occaaoned by the atltaction of sofi iron, depends, as Mi 

Barlow has advanced, on extent of surface, and is wholly inde- 
. * pendent of the mass, except a cert<un thickness of the iroiir 

1 4 amounting lo about two-tenths of an inch, which is requi^te t& 

the complete dovelopomcnf of its attractive energy." 

3. Effects- of Magnetism mi Chronometers. — In our two pre- 
ceding Numbers, we have had occasion to direct the attention of 
our readers to the very interesting and valuable researches of 
Mr Barlow, respecting the effect of magnetism on chronometere. 
The following interesting anecdote relative to this subject, hu 
been communicated to us by an esteemed correspondent." 
" When Harrison's timekeeper was under trial at Kichmood, 
it did not go as was expected. No one suspected the cauat, 
till his late Majesty Geoi^e ITT., who interested himself mudl 
about the machine, suggested that it was affected by a magnet 
which was lying near it. The magnet was removed, and the 
timekeeper recovered its rate." 

ELECTJlO-MAIiNETISM. 

9. New Electro-Magnetic jipparaltts.—Mv Faraday of ib« 
Kuyal Institution, has recently constructed a new apparatus StX 
the revolutions oi' the wire round the pole, and a pole round lie 
wire. " When Hare's ealurimotor was iised to connect with it* 
the wire revol I'idly round the poie, that the ej-c coul" 

scarcely foUou ^d a »ng]e galvanic trough, 

ing ten pairol '(Gaston's construction, liacl poirt 
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enough to move the wire and the pole with consideraUe rajiidifty. 
It consists of a stand, about three Mches by six, from one end of 
which a brass pillar rises about i^x inches liigh, and is then con4 
tinued horissontally by a copper-rod over the stand ; at the other 
end of the stand a copper-plate is fixed with a wire for comma* 
nication, brought out to one side ; in the middle is a similar plate 
and wire ; these are both fixed. A small shallow glass cup, 
supported on a hoUbw foot -of glass, has a plate of m^tal cements 
edlo the bottom^ so as to close the aperture, and form acon^ 
nesion with the plate on the stand ; the holloW; foot is a socket, 
into which a small cylindrical bar-magnet can be placed, so that 
the upper pole shall be a little above the edge of the glass ; mfer- 
cury is then poured in until the glass is nearly full ; a rod of 
metal descends from the horizontal arm perpendicularly over tins 
cup; a little cavity is hollowed at the. end and amalgamated, 
and a piece of stiff copper-wire is also amalgamated, and placed 
in it being attached by a piece of thread in the manner of a Ivi 
gament, passing from the end of the wire to the inner surface 
of the cup ; the lower end of the wire is amalgamated, and fur- 
nished with a small roller, which dips so as to be under the sur- 
&ce of the mercury in the cup beneath it^ The other plate on, 
the stand has alsq its cup^ which is nearly cylindrical, a metal- 
pin passes through the bottom of it, to connect by contact witli 
the plate below, and to the inner end of the pin a small round 
bar-magnet is attached at one pole by thread, so as to allow the, 
other to.be above the surface of the mercury when the cup is 
filled, and have freedom of motion there ; a thick wire passes 
from the rod above down perpendicularly, so as to dip a little 
way into the mercury of the cup ; ,it forms the connecting-wire, 
and the pole can move in any direction round it. When the 
connections are made with the pillar, and either of the wires 
from the stand-plates, the revolution of the wire, or pole above, 
takes place ; or if the wires be connected with the two coming 
from the plates, motion takes place in both cups at once.'*— 
Quarterb/ Journal, No. 28. p. 186. 

II. CHEMISTRY. 

10. Improvement on Wedgwood's Pyrometer.'^The difficulty 
of procuring clay, which contracts uniformly with heat, has 
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been long conadcred as an objection to the ingenious pyrome- 
ter, invented and used by Mr Wedgewood. Mr Sivright of 
Meggetland, has lately made some experiments on the Agalma- 
tolite or figure-stone of China, and has found that it is. capable 
of standing a great heat, and of contracting its dim^isions very 
considerably. He therefore proposes to substitute it in place 
of clay in Wedgwood's pyrometer. 

11. Sponta/neaiis Explosion of Ctdorine and Hydrogen. — It 
It has been long known that a mixture of chlorine and hydro- 
gen explodes when exposed to the direct action of the sun's 
rays. In order to try if this effect could be produced by the 
radiation of a common culinary fire, Professor Silliman filled a 
common Florence oil-ilask (well cleaned,) half full of chlorine 
gas, and was in the act of introducing the hydrogen in the 
pneumatic cistern. '^ There was not only no direct emanaticHi 
from the sun, but even the diffkise bght was rendered much 
feebler than common by a thick snow-storm, which had covered 
the skylight above with a thick mantle, and veiled the heavens 
in a singular degree for such a storm. Under these circum- 
stances, the hydrogen was scarcely all introduced before the 
flask exploded with a distinct flame ; portions of the glass stuck 
in the woodwork of the ceiling of the room, and the face and 
eyes escaped by being out of the direction of the explosion; 
nothing but the neck of the flask remained in hand. This 
occurrence then proves, that a mixture of chlorine and hydro- 
gen gas may explode spontaneously even in a diffuse light, and 
even in a very dim light.'*' — American Journal of Science, 
Vol. III. No. 2. p. 343. 

1 2. Heat produced in ilie Skin hy CIdorine. — Dr Hare of 
Philadelphia has found, that when the temperature of the air 
is about 60°, the hand, when immersed in chlorine, experiences 
a sensation of heat equal to 90° or 100°, even though the com- 
mon thermometer should not be affected when immersed. Dr 
Hare conjectures, " that a sort of chemical action may take 
place between the gas and the insensiWe perspiration of the 
skin, as the power of c^ilor'me in dissolving animal effluvia is well 
known." — Amer ? of Science^ Vol. III. No. 2. p. 344. 

13. Tests J r Porter of the University (X 
South Carolina^ eele's Green, as a test that has 
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been much relied on for the discovery of arsenic, prepared it in 
the usual wny with sulphate of copper and subcarbonate of 
potash. In one experiment a decided precipitate was produced . 
from a stronger ^ and in another a scarcely perceptible one frbm 
a weaker arsenical solution. Coffee was then added to the so- 
lution of copper, and of carbonate of potash, but without ar- 
senic, and the effect resembled that of the stronger arsenical 
solution^ more than this last was resembled by that of the weak- 
er. But what was still more important, Dr Fester found, that 
in the production of Scheele's green by arsenic, sulphate of 
copper and carbonate of potash, — chromate of potash might 
be substituted for the arsenic, and that it produced a precipi- 
tate not to be distinguished by the eye from Scheele's Green. 
He ascertained also, that even Mr Hume'*s celebrated test, 
nitrate of silver, (as modified in its application by Dr Marcet,) 
gave with chromate of potash a yellow precipitate, which, when 
placed side by ^de with one produced by arsenic, could not be 
distinguished by their colour and appearance. — American Jour- 
nal qf'Sdefice, Vol. III. No. 2. p. 354. 

14. Camphor.^-'^^ In the last Number of the Philosophical 
Journal, you did me the honour to insert some experiments of 
mine on the Solubility of Phosphorus in Sulphuret of Carbon. 
Permit me now to add, that if a drop of the sulphuret is 
brought in contact with a chip of camphor while moving on 
water, the rotatory motion is instantly checked, and a film of 
camphor diffuses round the spot to some distance. I have 
sometimes observed, when a small portion of floating sulphuret 
of carbon is touched by a minute fragment of camphor, that it 
glances off with extreme rapidity, and is speedily lost in a rota- 
tory drcle. If the camphor, when dropped on the sulphuret of 
carbon, be too large, both fall together to the bottom of the 
vessel. Here the camphor is mantled and dissolved by the sul- 
phuret, and the instant the liquid spherule is raised to the sur- 
face of the water, it darts a film of camphor around it, and dis- 
covers uneven ridges throughout.**" — J. Murray. 

15. Chemical examination of a Liquid from the Crater 
of Vesuvius. — " During my sojourn at Naples, I scaled VeSr 
uvius at the period of a slight eruption, and passing a 
stream of running lava in the crater, got with considetahW 
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Imzitrd inio the rent vrhcnce the vapours, he. issued. I 1 
sDccccflcii in collecting a portion of licjuid matter, in the ( 
of forming from the condensed vapours, and having set 
ed the small phial containing it with wax at the huniing lav^ 
brought it to this coimtry. The liquid altogether «Md i 
amount to more in bulk than about Jth of a fluid oiince, a 
conscH]tieutly' was too small a portion to determine its ntmicrtJl 
cal constituents. The solid matter deported hy rest from thk* 
liquid, I have not yet examined, but it will afibrd me the t^' 
portunity in question ; and this substance I may at a future'' 
period describe, I mentioned this circumstance to Signor' 
Monticelli, who told me he had observed a eimilar liquid dq^^ 
sited njund the crater after great eruptions, &c. that he pm&. 
sumed it to be a mixture of siilphurous and muriatic acids. ThM 
liquid seems to me unusually interesting. It certainly gives 
colour whatever to the assumption of a central fire, while it seenw 
to infer some subteiTanean communication with the waters of tltt 
ocean ; and we may from hence collect an argument in favour <t 
the Woi-norian theory. The lava over which I passed 
stantly exhibiting an efflorescence of muriate of soda in cooling' 
—and this substance I found also encrusting the cavitiesof the OB% 
formed lava, nay, the very atmosphere through which I pasaelj^ 
wa^ highly impregnated with salt. The prickly sensation ali^ 
the skin denoted its presence, even if it had not been more 
quivocally detennined by a rigid chemical examination. Tb* 
liquid was of an amber colour, and of greater speafic gravi^ 
than distilled water; — a globule sunk in that fluid. Thefo^ 
lowing are the tests to which it was subjected, witli their r^ 
suits: Litmus paper was very slightly affected ; tlie salts di* 
solved scenied almost in a neutral form, Alcohol occasioned i 
shgbt opacirj', and a sulphate was from hence infcired. Tbi 
■hromatc of potassa, prolo-nitrate of bismuth, proto-acetatc itf 
jead, antl nitrous acid, occasioned no change. The nitrate and 
^flctalc of Ijaryta denoted the presence of a mlpltate. Tht 
nitrate, acetate, and sulphate of silver, by a copious curdy pre- 
cipitate, demonst " ' 'le existence of a muriate. The tinctuTB 
gf gallfi, prussii aud ammonia, and succinate and 

benzoale of aiL icmonbtraCcd that iron existed. 

Onahli: ,-iiid flu proved the existence of lime in 



•«aiaH quantity. -'Atnmoma, caustic potassa, and bi-carbonate of 
pcyCiuto, with phosfdiate of soda, gave indications of magnesia, 
Ni^itMiiuriate 'of -platinum gave a slight intimation of potassa. 
P^-muriate <if atnmonia gave slight traces of alumina. Na 
cevAofia^ whatever was obtained. From this exmnination by rea* 
gents, . therefore, it may be assumed that the chemical constitu- 
ents of the Uquid in question consist of 

'^iflphate of Lime, Muriate of Soda, 

 of Alumina,  of Magnesia, 
— — of Iron, «— of Potassa. 

III. NATURAL HISTORY. 

MINERALOGY. 

16. Stdpkaio4ri^arbonaie of Lead, — A veryiinc specimon 
^ carbc»iate of lead was recently brought from Leadhills, by 

Alexander Irving, Esq.^ who found it by analy^s to be a sul- 
pbato-carbonate. Upon examining its crystals, I find it to be 
the Stdphato-tfi^ayionate of Mr Brooke *. The crystals, which 
are o£ considerable size, are acute rhomboids, with cleavages 
perpendicular to the axis of the rhomb. They are of a bright 
sap-green colour. Upon examining their optical structure, I 
find that they have two axes of double refraction, the principal 
one of which b coincident with the axis of the rhomb. The 
suljdiato-tri-cafbonate, therefore, cannot have the acute Khom- 
bcnd for its primitive form, but must belong to the Prismatic 
system of Mohs.— -D. B. 

17. CaHc-smter determined to be true Calcareous-spar. — The 
Beverend Dr Fleming of FUsk transmitted to me .lately two 
spedmens of this substance, with the following remark : 
" 1. La/fneUar Caicsmter from Macalister^s Cave in Sky. I pro- 
^red these crystals in shallow pools in the cave filled with the 
calcareous water. The indications of ctystallization arc dis- 
tinct, but the crystals seem to be but in progress. The sum- 
mits of the crystals of the smallest piece are smooth and flat, 
and indicate the prisms below to be five-sided, and sometimes 

* Sec this Jourual, Vol. III. p, 119. 
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four-sided. I regard 'these specimens as exceedii^ly curious^ 
as they are genuine examples of Neptunian calcareous spar. 
2. Adcularhf CryHaUised Jibrous Co&^^in^^.— -This substance 
is from the Isle of Man ; the specimen from which these frag- 
ments were separated, was given me by Mr Stevenson several 
years ago, and is interesting as being a recent aqueous forma- 
tion.'^ Dr Fleming adds, ^^ that all the calcareous matter in 
Macalister\s Cave, whatever be its external form, sialactitic, 
stalagmitic, or encrusting, is all more or less in the state of cal- 
careous spar, with the usually foliated structure : That which 
lies in the pools or hollows of the caves has its crystalline forms 
like those in the specimens sent.'" Upon examining these in- 
teresting specimens, I succeeded in extracting from them 
regular rhombs of calcareous spar, having their angles of the 
same value as the finest specimens of carbonate of lime. Their 
double refraction and their polarising force, were of the same 
character and the same intensity as the purest Iceland spar. 
— D. B. 

18. New Mineral Jr(ym Aachen^ near JUenberg.-^llaymg 
examined a very fine crystal of Stilinte from Aachen, near Al- 
tenberg, which Mr Heuland was so kind as to transmit to me., 
I have found it to differ essentially from aU the stilbites, and 
even from the new species into which Mr Brooke has separated 
the substances formerly ranked under this name. Since I exa- 
mined this mineral, I have learned that it is considered by Haiiy 
as a variety of stilbite, to which he gives the name of Zkio-vige- 
simale. — D. B. 

ZOOLOGY. 

19. On the Spurs of the Omithorynchus, — Dr Trmll of 
Liverpool has lately had an opportunity of examining the skins 
of a male and female ornithorynchus from New South Wales. 
The spurs of the male were remarkably strong and sharp, and 
the perforation in them so extremely minute, that it is not sur- 
prising that they escaped the nptice of the first naturalists who 
examined them. The tubes were so fine that they would not 
receive a horse ' igh they admitted a human one. 

20. Horsjie Researches. — Dr Horsfield ha5 
just published in quarto of " Zoological Re- 
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searches in Java and the neighbouring islands/ It contains 
dght pUtes, four with representations of quadruped8> and four 
deliiieati(His of birds. The quadrupeds are drawn and engraved 
on copper by the celebrated artist Daniell, iEind the birds are drawn 
OD stone by Mr Pelletier. The plates both of quadrupeds and 
Urds are beautifully coloured, and rival in this respect, as also 
in point of drawing and engraving, the most valued zoological 
works of this country. The descriptions and observati(»is bear 
ample testimony to the learning, judgment, and skill of Dr 
Horsfield, and are so interesting, that we cannot help express- 
ing our regret that the author should limit his work to a single 
quarto volume of moderate size. The animals described in this 
number are the following. — Quadrupeds : 1. Felis Javanensis. 
% Felis gracilis. ^. Viverra Musango. 4. Tapir IS^alay* 
anus. This rare and very interesting species resembles in form 
the American, and has a similar flexible proboscis, somewhat 
resembling the hog. DanielPs beautiful drawing of the animal 
conveys a most correct idea of its appearance, and of this we 
are enabled to judge from a comparison of it with the fine spe- 
cimen in the Royal Museum of Edinburgh. The following 
details are given by Dr Horsfield of the history of its discovery : 
The first intelligence of its. existence in Sumatra was given to 
the Goveniment of Fort Marlborough at Bencoolen, in the 
year 1772, by Mr Whalfeldt, who was employed in making a 
survey of the coast. In the month of April of that year, it is 
noticed in the records, that Mr Whalfeldt laid before the Go- 
vernment his observations on the places southward of Cawoor, 
where he met with the tapir at the mouth of one of the rivers. 
He considered it to be the hippopotamus, and described it by 
that name. Mr Marsden, the distinguished Historian of Su- 
matra, was at that time at Bencoolen, and the public owes to his 
zeal in collecting every useful information f elating to that island, 
the first notice of the existence of this animal After the first 
<K8COvery in 1772, the tapir was not observed for a consider- 
able period. In the year 1805, a living specimen was sent to 
Sir George Leith, when Lieutenant-Governor of Prince of 
Wales' Island. It was afterwards observed by Mr Farquhar, 
in the vicinity of Malacca. A drawing and description of it 
were communicated by him to the Asiatic Society in 1816, and 



^^^^fbv'mg specimen was afterwards sent to the Menagerie at Bar- 
^^^Pkiekpore from Uencooli'ii. M. Diard, a Frtnch gentleman, 
^^^* frtfUic a drawing of this specimen, sent it to Paris, whero, in 
March 1819, it waB published by M. Fn.'d. Cuvier, in his tnrg*- 
lilht^raphic work nn the mamnialia of ilie Menagerie of PariLk 
In the month of September 18S0, the first spedmen of the Ma. 
]ayan tapir, was received in England (ixaa Sir Ttiomas Raffle^' 
and is now deposited in the valuable museum of the Honour- 
able E^st India Company. It may be added to tliis history of 
Dr Horslield, that a fine BiTccirnen reached the Edinburgh 
Museum about the same time, as a gift from the Morchiones 
of Hastings, who has eminenily distinguished herself by intelli- 
gence, zeal, and activity, in collecting the various natural pro- 
ductions of India, — The Birds deHneated are the beautifi^ 
Fairy roller of Latham, the Irena puella of Horsfield ; tbe 
Phrenotrix Temeo, H. ; and a beautiful species of Motac3% 
the M, speciosa of Horsfield. 

21. Natural History of tJte Crinoldea, or LUyshaped AtA- 
vials, by J. S. MiHer, A. L. S. 4lo, 48 coloured plates.— Tliis 
curious and interesting work, which is very properly addressed 
to the members of the Ijnncan and Geological Societies, con t^ns 
a minute, at the same time very anfUsing account, of the crinoid 
animals so often found in a fossil state in the strata of England, 
and other countiies. It abounds in well executed lithographic 
drawings and plans of these Crinoidea, and also of the genera 
Cotnatula and Marsupitcs. We have no hesitation in saying it 
is a work that ought lo be in the library of every student of 
I English geology. 

93. LalreiUe's great Wi»k on tfie European CoUopierous Iiu 
sects. — " A greal work on the Natural History of European Cole- 
opterous Insects, has been undertaken by M. Latrdlle and the Bo- 
ron Dejean. It would have been difiicult to point out among the 
living naturalists two men that are better qualified for such a tadt. 
M. Latreille has been long known as the first of entomologists; 
but his advanced age, feeble health, and numerous avocations, 
made him feerfr' ^;iioK himself angly in a work which Jie 

had often contci has therefore associated in his la- 

bours the Harm ich nubleman, who has been fur 
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a setiefT of yean in habits of intimate corrcspcmd^ice with all the 
chief naturalists of Europe. He has made a most useful study 
of the. great odlections in Germany, and has been particularly 
carefiil in ascertaining correctly the synonyms of the qpccies. 
His travels in that country, through the Austrian states, in Rus- 
sia^ Spain, Portugal, France, &c. have enrichpd his cabinet with 
a prodigious number of insects, of which many are inedited. Ho. 
possesses nearly 7000 Coleoptera, a number superior to the 
whole species of that order as described by Fabricius. AH the 
collections in Paris, and particularly that in the Garden of Plants, 
whicSi contiuns the insects collected by Olivier in the Morea, the 
Aicfaipelago, and the Levant, have been laid open to him. M. 
Latreille, who himself possesses a vast number of rare insects of 
the south of Europe, will direct the work ; he. will mark out the 
great divisions, verify all the new genera, and afford every asdis- 
tance ,to M. Dejean in the specific parts, with which the latter is 
more particularly engaged. Under such an arrangement success 
is certain. It is not commenced, like too many works, widi 
feeble supports, in the hope of obtaining, through lapse of time, 
more effectual aids, and of satisfying the public with numerous 
supplements. All the materials are collected, and put in order. 
By means of future researches, these may no doubt be encreased ; 
but in comparison with the great mass of objects now in hand, 
such acquisitions will always be inconsiderable, and will never 
effect any essential change on the methodical distribution adopt- 
ed by M. Latreille. — ^When we consider that the number of Co- 
leopterous insects described by Linmeus, scarcely amount to one 
thousand species, and that we are now acquainted with nearly 
ten times that number, we shall be forced to admit, that the ge- 
nera established by that great naturalist ought now to be form- 
ed into families, and that it is impossible, without retarding the 
progress of the science, to adhere to the simplicity of the old 
method. A brief summary of the most cuiious and best authen- 
ticated particulars will be prefixed to the exposition of each fa- 
mily. The groups will be arranged as much as possible accord- 
ing to their natural affinities, and distinguished, as well as the 
species, by apposite characters, founded on the comparative exa- 
mination of the most apparent organs. To the specific name 
will succeed the synonyms, taken from the works of Limiaeus, 
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Geoffroy, De G^cr, Fabricius, Olivier, &c. with an indicatioirof 
the best figure. The more modem works of Gyllenhal, Ger- 
mar, Sturm, &c. will be likewise dted, and reference made to 
M. Schonher^s excellent work the Synonymia Ingedorum^ in so 
for as r^ards the authors of less note. A clear and precise de- 
scription will strengthen the specific characters; the descnption 
of the hitherto unpublished spedes, though condse, will be more 
complete; finally, the places where the species are observed, 
their habits, and periods of appearance, will be carefully indica- 
ted. An accurate figure will be given of every species described 
throu^out the work, which will thus be rendered complete, 
and the possession of other entomological productions rendered 
unnecessary, in as far as regards the European Coleoptera. It 
may be added, tliat almost every series of drawings of insects 
hitherto executed, has neglected the obscure and least prominent 
species, of which the determination is the most difficult, as wdl 
B& the sexual distinctions of many species ; and that they have 
universally been presented either without order, or according to 
methods extremely artificial and incoherent, and little in harmo- 
ny with that natural arrangement, which ought alone to obtain 
the suffrage of the philosophical naturalist. — On calculating the 
number of European Coleoptera, we find them to amount to 
about 4800, which, at an average of eight figures to each plale, 
will give 600 as the probable number of plates illustrative of this 
work. Each number will contain five plates, and a text descrip- 
tive of the species therein figured, forming not less than from 
two to three sheets of letter-press. The entire work will consist 
of from fourteen to sixteen volumes, of which two will appear 
aimually. The drawings and engravings are confided to artists 
the most accomplished in the requisite styles.""— L{?if/er Jrbm a 
Correyxmdent^ dated Paris^ Jar din du Roi^ October 18J^1. 

28. Sea-Snake of the Aleutians^ Norwegmns^ and tJie He- 
bridia/ns. — Pontoppidan describes a monstrous sea-snake said to 
appear occasionally on the coast of Norway ; and relations of a 
similar description are to be met with in the writings of other au- 
thors. Very lately, in the year 1808, the remains of a remark- 
able animal, answering in some degree to the description 
of Pontoppidan, was cast ashore on one of the Orkney 
Islands, and has been described by Dr Barclay in the first 
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volume of the Memoirs of the Wemerian Natural History So-, 
ciety. In the Memoirs of the same Society, there is an interest- 
ing notice by tlie Rev. Mr Maclean of Small Isles, of an animal 
sujqxjsed to be of this tribe, which was observed near the Island 
of £igg,-oqe of the Hebrides ; and in the second volume of Kotze- 
bue*8 Voyage, just published, we have the following noticeof a sea- 
monster said to resemble a serpent : ^ M. KriukofTs description 
of a sea animal that pursued him at Beering'^s Island, where he 
hade gone for the purpose of hunting, is very remarkable : se- 
several Aleutians affirm they have often seen this animal. It is 
of the shape of the red serpent, and is immensely long ; the 
head * resembles that of a sea-lion, and two disproportionately 
large eyes ^ve it a frightful appearance. It was fortunate for 
us, said KriukofF, that we were so near the land, or else the 
monster might have destroyed us : it stretched its head far above 
the water, looked about for its prey, and vanished. The head 
soon appeared again, and that considerably nearer: we rowed 
with all our might, and were very happy to have reached the 
shore in safety. If a sea-serpent has been really seen on the 
coast of North America, it may have been one of tliis frightful 
specses.*" — Kotzebue^s Voyage^ vol. ii. p. 183. 

BOTANY. 

24. Red Slum in New South^Slictland. — Snow cS a reddish 
tini was found in this region, as in the Arctic countries describ- 
ed by Captain Ross. It appears to owe its colour to some 
cryptogamic vegetable, probably of the same general nature as 
that deiscribed by Brown and Bauer, in their account of the red 
snow of the Arctic Highlands. 

^. Tritoma media. — " I beg leave to state to you,, that I got 
a plant of the Tritoma media in the month of October 1818. I 
did not receive any information respecting its habits, or the manner 
of treating it; nor did I happen to possess any botanical work which 
noticed it. I therefore took what I considered at leastasafe method. 
I kept it in 'a pot in my house during the winter very dry, and 
in the following May I planted it out in a border with a south 
exposure. It made little growth till August, when it began to 
feojf freely. About the beginning of October, it put out two la- 
teral shoots from the root, a few inches from the main plant 
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fieientific htldlig,-nce. 
Ill the nii^Ic of No\'craber, the Xawar slom (i(^n to aj^iear, 
and it continued lo grow till the frost set in. 1 then put a single 
light boxae over it, wiiich 1 kept during the severe winter, with 
ocoauoiially a mat cover. In Man^h 1830 I removed the 
frame;- and as nxin ai; the weathi?r became guod, the plant 
oj^ain began to grow, and, in t)ie latter end of April, it vas 
in full flower. 1 1 allowed the stem to retain, in holies that 
the seed might ripen, but it (Ud not. In June several shoots 
«anie up from the running roots, and I found the priitdi)id one 
of die two shoots of lost year, which was strong, had bccomr 
unhealthy. This I hfted, and found that the decay of tbcDM 
stem had infected it. The otJier of the two shoots was wcU root- 
ed, but will not gel strong enough lo flower this season. I will 
be careful in future to remove any shoots that are near the stem 
as soon as the flower is over. — I hope you will obtain infommttoo 
enough tc) enable you to give dirctlions ior the cultitation of ihb 
plant, which seems to be a vDJuabfe addition to ourj&ira,"— 
Letter from Mr W. Rutherford, Jedbtirg/i, VM Sept. 1820. 
—Id several gardens in the neighbourhood of Edinburgh, llie 
Tiitoma media (or Aletris sarmcmosa) is now cuhivated Ma 
border flower. It is found to be perfectly hardy, not rvquiring 
any glass cover or other shelter during winter. Like many 
other natives of the Cape of Good Hope, it flowers here very 
late in the autumn, or towards our midwinter. It generally hap- 
pens, indeed, that some flowers appear in November, and sotfte 
in February; frequently, however, the later flowers receive a 
check from severe frosts, and are not unfolded till April or 
May. The principal thing to bo attended to in the cultivalioo 
of the plant, is die removing of superfluous shoots from the 
root, and allowing only two or dirce of the strongest Xa re- 
main, Treated in this way, the plant never fuls to shewiU 
flowers. It should also be transplanted every third or fourth 
year ; and if old hot-bed manure be placed pretty deep bdor 
the roots, and the roots themselves be surrounded by fresh ii^t 
loam, the strength of the flowers and brilliancy of colotir will be 
greatly promoted. 

lAL SCIENCE. 
<i* '-/re on the Sandwich Islands.^' 

jig, 'o&vk»ag &v& Ia Um Cuoliw 



Utticlfl, a piece of wood bdng held fast on tlie ground^: ancu 
tliGr Aon piece, about a foot and a half long« of the thickness 
of a thnmb^ even, as if turned, and with the end bluntly 
nmmled off, is held perpendicularly over it, and put in motion 
between the pa)m of the hand, like the mill used for maknig 
chocolate. The motion is at first slow, but is accumulated^ and 
the pressure increased, when the dust produced by the friction- 
odkcts lound the bores, and begins to be ignited. This dust 
is the tinder which takes fire. The women of Eap are said to 
be unoommonly clever at this process. In Radack and the 
Sandwieh Islands, they hold on the under piece of wood ano. 
ther piece a span long, with a blunt point, at an angle of dbout 
thkty degrees, the point of the angle being turned from the 
parscn employed. They hold the piece of wood with botb 
bands, the thumbs below, the fingers above, so that it may 
press firmly and equally, and thus move it backwards and for- 
wards in a straight hne, about two or three inches long. 
When .the dust that collects in the groove, produced by the 
point of the stick, begins to be heated, the pressure and. the 
nqpidity of the motion are increased. It is to be observed, 
diat in both methods^ two pieces of the same kind of wood are 
ised ; for which purpose, some of equally fine grains, not too 
hard, and not too soft, are the best Both methods require 
prac^tice,. dexterity, and patieilce. The process of the Aleu^ 
tians, is the first of these methods, improved by mechanism. 
They manage the upright stick in the same manner as the 
gimlet or borer, which they employ in their work. They hold 
ttid draw the string, which is twice wound round it,^ wittt 
both hands, the upper end turning in a piece of wood, which 
they hold with their mouth. In this way, I have seen a 
piece of fir turned on another piece of fir, produce fire in a 
&w seconds; whereas, in general, a much longer time. is re<- 
qmred. The Aleutrans also make fire by taking two stones, 
with sulj^ur rubbed on them, which they strike together over 
dry moss strewed with sulphur. — Eotzebue^s Voyage, vol. iii. 

p.s5a 

ST. Earthquake ai Inverary. — An earthquake was distinctly 
felt at Inverary on the morning of the 2M October. Several 
persons in the town felt the shock, and otliers heard a sound 



Sr'utUiJif tiitMigi'Hi-i:. 
rUke that of severni Liu-i-iu^eij in luouon. About (liirtceii mtla 
K-liurthL-r down LocTiHnt.-, scrnii- ol' tlie peasantry were miicli 
['*d at seeing their furniture violently shaken. The day wi 
I niny and lowering ; and abuiil l'»ur oVlock there was a loud an 
I ipontinued peal of tliumlcr, with iiomc vivid flashes of lig^uungt 

 S8. Method if UhtmimUmg the Diah of Public Chcka 
W^Eas. — Messrs John and Uoix'rt Hart of Glasgow, who bafi 
fiwen long known to the public for their scientifie acquirenunt^ 
tW well OS their practical ingenuity, have crecteil a very 
 ^us apparatus for illuminating with gas the dials of the Troii- 
r^iirch and Post-olfiee steeple in Glasgow, " The appatatii^ 
r nonsuits of a No. 1. Argund burner, placed a few feet outfrntf 

j flie top of the dial, and enclosed in a nearly hemispherical 

[ tsTTt, the front of which is glazed, — the hack forms a pantboW 
peflector, — the dial rcceii'es not <mly the direct, hut a ooi 
^ream of reflected rays, and is thus so brilliantly illuminata? 
lat the hours and hands can be seen with nearly the same du? 
ictnesa at a. distance as through the day. To mask the obtnse' 
|[.S|ppearance fif the lantern, its back has been made to assume the 
farm of a spread e-igle, above which is placed the city araui, the' 
whole handsomely executed and gilL The ga&-pipe and latt^' 
tern move un an air-Ught joint, so that the lantern may be brou^i 
close to the steeple for cleaning when necessary. The gss ill 
Jirst ignited by means of a train or flash-pipe, so perToratedfi 
that when the gas issuing from the holes at the one end is IMih'' 
ed, the holes, along the pipe become so, and thus the gas 
the lantern is kindled as if by a train of dry gunpowder : in this 
way the light might be first commmiicated cither from the street 
or from the steeple. The effect of the lighted dial is at onw 
eheerful, pleasant and usefiil. By a simple contrivance, ^ 
clock disengages a small detent, something similar to the laran 
in wooden clocks. Tliis shuts the gaa oxik, and instantly ex- 
tinguishes tlie light." We should wish to see this apparatu) 
erected in our own ei(y, and we have no doubt that the Gw- 
Light CtMnpany will imitate their friends in Glasgow, by su(^ 
plying gratis the gg^ witich may be necessary for this purpose, 

SO. Lithiigra -M. Senefcldcr, the celeljraled pfr 

moter nf the hlh s lately invented a kind of pWB' 
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card", as h substitute for the magnesian limestone ususdij em-^ 
ployed. This card is covered on one or both faces with an ar- 
^lo-calcareous mixture, which has the property of receiving the 
ink or the cntyon in the same way that the stone does, and of 
undei^gcHng the ordinary preparation, and furnishing impressions 
as neat and perfect as those obtained from designs traced on 
stone. Count Lasteyrie has examined and used this paper, and 
^▼en a favourable report upon it. 

80. Momufactare of Glass. — M. Westrumb is said to have? 
found, that the salts of potasli and soda, deprived of their water 
of crystallisation^ ansuvet as well as the pure alkali for the manu- 
facture of glass. In order to make an excellent glass, S4f part? 
of sulphate of soda are thoroughly dried, and mixed with 8 
ports of powdered charcoal, and 16 of good white sand. Thd 
mixture must be calcined in the drying oven, until the sulphate 
* "^ dissipated, and is then put into the pots for fusion. — Annates 
Gen. de Phys. de BruxeUeSj Mdy 1820* 

31. Dark-irown Streak on iJie Sea occasioned by Crahs. — ' 
On the 6th December 1815, Captain Kotzebue observed on the 
tile surface of the sea, near the Island of St Catharine, a ser- 
pentine streak, about two fathoms broad, of a dark brown co- 
lour, which extended as far as the eye could reach. Upon exar- 
taining it, it was found to be occasioned by an innumerable 
c^uantity of small crabs, and the seeds of, a marine plant «—Kot-> 
tebue^s Voyage of Discovery, vol. i. p. 113. 

3S. Height of the Mountains in Owhyee and Mowee.'^The 
gigantic height of the mountains of these islands has made them 
the admiration of navigators. Captain Kotzebue found their 
height to be as follows : 

Toises, 
laktndlofOwbye&^^MerinoRoa, • •< 8482.4 

Merino |[aah, • • 2180.1 

Merino WororM J -> - 1687.1 

Ifland of Mowee.-i-Highest Peak, - - 1669.1 

Kotzebue's Voyage of Discovery, vol. i. p. 318. 

88. Instinct of the Honey-^Eater Bird. — Captain Kotzebue 
Mentions the following circumstance respecting these birds. " Thef 
Hottentots, who have a very quick sight, try to observe a beer 

VOL. VI. NO. 11. JANUARY 1822. N 
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flying home with its honey, and pursue it ; but they ofteik vouU 
not succeed following the bee, were theyjiot assistied by the 
honey-^ter birds, which perceive the intention of the men. The 
bird now pursues the bee, and pves the Hottentots, who pur- 
sue both, a signal by a whistle where the honeycomb is; and 
when they have taken out the honey, they throw ixxne to the 
bird, as a reward for Iiis service.-rKotzebue'^s Voyage of JDU^ 
i^overy^ voL ii. p. ^% 

34. Strifig Alphabet Jbr the Use of the Blind. — The strii^ 
alphabet is formed by so knitting a cord, a ribbon, or the like^ 
^at the protuberances made upon it may be qualified by tfaar 
shape, size, and situation, for signifying the elements of lan- 
giiage. The letters of this alphabet are distributed into seven 
(classes, which are distinguished by certain knots or other maiks; 
^ach class comprehends foitr letters, except the last, which oom- 
prehends but two. The first, or A class, is distingiushed by a 
large round knot ; the second, or E class, by a kpot projecting 
from the line ; the third, or I class, by the series of links, vul- 
garly called the drummer^s plait ; the fourth, or M class, by 9 
simple noose ; the fifth, or Q class, by a noose with a line drawn 
through it \ the sixth, or U class, by a noose with a net-knot 
cast on it ; and the seventh, or Y class, by a twisted noose. The 
jSrst letter of each class is denoted by the simple characteristic of 
its respective class ; the second by the characteristic, and a conunoo 
knot close to it ; the third, by the characteristic iand a commoq 
knot half an inch from it; and the fourth, by the characterise 
and a comnion knot an inch from it. Thus A is limply a large 
round knot; B is a large round knot, with a common knot 
close to it ; C is a large round knot, with a comnion knot half 
an inch from it ; and D is a large round knot, with a (kimmoQ 
knot an inch from it, and so on. — The alphabet above described, 
is found by experience to answer completely the purpose for 
which it was invented. The inventors, Robert Milne and Da- 
vid Macbeath, who are both blind, b^hg in the habit of cJorre- 
si)onding by its means, not only with each other, but with seve- 
ral individuals - ' ^^ey have taught its use. It must readily 
occur to ever J ^ employment of an alplrabet com- 

posed in the n j been explained, will ever be ne- 

C€S8an]y tedioi '. be borne in mind, that ther? is 
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no mppoedtfe sy^t^kn of tangible figures Bignificant of thought, 
that is not mc^^ or less liable to the same objection. The in- 
ventors are aware, that among the different methods by which 
people at a distance might be enabled to hold mutual intercourse 
throi^h the medium of a language addressed to the touch, there 
are some that would doubtless be more expeditious than theirs ; 
but they flatter themselves, that when all the advantages and 
disadvantages of each particular method arc duly conddered, 
the plan which they have been led to adopt will appear, upon 
the whole, decidedly the best There can scarcely be any sys- 
tem of tangible signs, which it would be less difficult either to 
learn or to remember ; aince a person of ordinary intellect may 
eaaly acquire a thcMrough knowledge of the string-alphabet in an 
hour, and retain it for ever. Yet the inventors can assure their rea- 
ders, that it is impossible for the pen or the press to convey ideas 
with greater precision. Besides the highly important properties of 
^apijdicity and accuracy which their scheme unites, and in which 
it ^aa not been surpassed, it possesses various minor, nor yet in- 
ooDsiderable, advantages, in whidi, it is presumed, it cannot be 
equalled by any thing of its kind. For example, its tactile re- 
presentations of articulate sounds are easily portable, — ^the ma- 
terials of which they are constructed may id ways be procured 
at a trifling expence, — and the apparatus necessary for their 
construction is extremely simple. In addition to the letters of 
the alphabet, there have been contrived arithmetical figures, 
frtiieh, it is hoped, will be of great utility, as the remembrance 
of numbers is often found peculiarly difficult. Palpable com- 
mas, semicolons, &c. have likewise been provided to be used, 
when judged requisite. The inventors have only to add, thai, 
sensible of the happy results of the invention to themselves, and 
ccHnmiserating the fate of their fellow-prisoners of darkfiess, 
they most earnestly recommend to all entrusted with the educa- 
tion of persons deprived of sight, carefully to instruct them in 
"the principles of orthography, as the blind being in general un- 
able to qpell, is the chief obstacle to their deriving from the new 
mode of signifying thought, the much wanted benefit which it 
is designed to extend to their melancholy circumstances. — Such 
«s are de^rous of further information respecting the String Al- 
phabet, &c. may obtain it by applying to David Macbeath, 
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Blind Asylum, Ni(»lson Street, or to Robert Milne, 

teacher, No. 28. Urooghtoa Street, Edinburgh *. 

35. LumbMsHy of Oie Sea. — I am very glati to see that mjf' 

 views on the Juminosity of the sea accord strikingly with those 

Kof Dr MacCuIloch, agreeably to his paper inserted in M^ 

BTaude''s Quarterly Joiimal of Science and the Arts, No. S£| 

r July last. Pages 250, 953, 255, and 256, particularly co-- 

Ffoborate my remarks; and it may be proper to remark, that mf 

[ paper " on the Luminosity of the Sea," published in the thinl', 

I volume of the Transactions of tlK' Wemerian Society, was ti 

"mitted apd read before Uiat Society in 1819. — J- MurnaAy. 



Art. XXXIV. — List^qf Patents granted in Scotland since Id 
Septenibcr 18^. 

18. X O WirxrAM Aldebsev of Homerton, in the pariah rf 
Hackney, county of Middlesex, gentleman, for " An Improve- 
ment in Stemn-Engines and other Machinery, where the Crank 
ia used." Sealed at Edinburgh the ISlli September 1821. 

19. To David Goudon of the city of Edinburgh, in Ihs 
county of Edinburgh, at present residing in the burgh of Stran- 
raer, Esq. for " cenaio Improvements in the Construction of ' 
Harness for Animals of Draught and Burden." Sealed at Edin* 
burgh the 19th November 1821. 

20. To Glorge Vaugiian, late of Sheffield, in tlie county 
of Vork, gentleman, now of Chesterfield, in the county of Derby, 
for his " Invention of a Blowing Machine, on a new construc- 
tion, for die fusing and heating of metals, smelting of ores, awl 
supplying blast for various other purposes." Sealed at Edin- 
burgh the 17th November 1831. 

21. To Charles Phillips of Albemarle Street, PiccadQly, 
county of Middlesex, Commander in the Navy, for " certain 
Improvements in the Apparatus for propelling Vessels, and an 
Improvement in dieCnnstruction of Vessels so propelled." Seal- 
ed at Edinburgl  November 1821. 
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Art. I. — Hifitory of the Invention of Pendulum Clocks lil/ 
CiiRisTij\ HuYGEna'. By J. H. Van Swinuen, Council- 
lor of State, Professor of Pliilosopliy ftt Amsterdam, B;c. 

J, HF measure of time is of the greatest importance to civil 
souety, and in many departments of science. An accurate one, 
capable of measuring its minutest part", is essentially necessary 
for astronomy. Accordingly, different contiivances for this 
purpose have been of old devised ; such as the clepsydrse of the 
ancients, — to which were substituted the motion of sand,— and 
afterwards clocks, furnished with wheels, and moved by a waght 
or spring. The latter were matcriaUy improved by the intro^ 
duction of a balance, tthich regulated to a cerlain degree the 
motion of the wheels. Still the irregularities to which even the 
beat of them were subject, were so great, that the most famous 
astronomers, such as Tycho Brah^ and Hevelius, though they 
sparetl no trouble or expcnce in their construction, were com- 

" Tbe (bllowiing is a somewbal sbriclgcd tranelntion of a. |iapei read before th* 
Fan Cass of the Dutch Institute, and inseiled in the Tliird Vo\ome at Uicir Me- 
imnrp. Its chief vnlue for the liistorj of Science, eoiisista in tlie nuMicr ot hither- 
to unpublished documents which the author has collected firum Vii<; uuitiusciiY>t. 
[■^letB rdatiiig to HuygenB in the posaession of the Onivefai(_, ^l*!*:"'"^ which 
Uiige extracU ate •ppended to the memoir. These are not „ »;-*«iCi^'* *" ** I*"™ 
bete, but niBy becot»ulled bj eiery one, being for the ^ pa\«T\w™*o "-^ 

crigiitBl French and Latin languogps. They are referred to • **' e \jin*'^'''°"^'* ** 
words Lcydat MSS. Short eilractBof Ibctn have, hon'cvef^ '," ^"^ ,_^^'>-J'\5 *"^^*^ 
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pellcd to acknowledge that no dependence cuuld be pUced uf 
ihem. 

The use which might be derived from the oscillations of a vi> 
bmttng body, first became apparent to astronomers, from 
time that GalUeo made known his theory of jiendulums, par^ 
by his letters, and Sjjitetaa Cosmicttm, published in Italian 
163S, but more especially by his Diahgi de Motu, which a|tt 
peared in 1639. Tliey applied tliis doctrine to measure tbp 
time wliich elapsed between two observations, by means of ft 
ball, suspended to a wire or metallic rod, which oscillated by it* 
own gravity when iinjjelled ; and we are truly astonished at thr 
degree of accuracy of wlueh this method become susceptible, a| 
the hands of diligent observers. It was, however, subject 
two serious inconveniences. The principal one was the neceh 
sty of assistants to count the number of oscillalions of the peibi 
dulum, relieving each other al intervals, as the length of thi 
observation, which sometimes lasted for twenty-four hours, ie> 
quired. This made some of them intent on the pos^l»lity oT 
adapting to the {icuduluni something whicli might of itself ior 
dicate how many oscillations hail taken place during the inteiv 
val of observalions. Hev«liiis affirms having succeeded in Eucb 
a conlrivanee, {Machina Ccekstis, i. p. S64.) ; and AVallis, im, 
letter to Iluygeus, (Leyden MSS.), says tnat somebody had 
added a wheel to his pendulum, wliich served ihc same purposeh 
Another defect consisted in these pendulums always returning 
to rest, after describing arcs which became continually shorty 
and shorter, so that after a certain period they required being 
put in motion again. Pendulums, then, in this state, could not 
be termed accurate measurers of time. In order to answer tluf 
end, some additional contrivance was rcqui^te, which should, 
1^ its action, restore to the pendulum the loss of velodty sttfler- 
cd at each vibration, and thus render its motion perpetual, whilst 
itself should in its turn be kept to a regular rate, by beii^ 
obliged to follow the isochronous beats of die pendtdum, and 
become capable of showing off with accuracy, not only the snult 
est portions of time, but in like manner those longer pa-iob' 
which arise fif ntnulatlon of them. 

This requii a particular cast. It appeared in 

the person of Ch&istjan IIoycehs, a man of 
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talcsiffl, who, when yet very young, was already ranked 
among the first mathematicians of his age, and is still considered 
as one of the greatest that ever lived, and who, from his earliest 
stndieB, show^ a turn for mechanics, which, united to his tlico- 
letieftl knowl^ge, peculiarly fitted him for the accomplishment of 
tbtt difficult task. It was at the latter end of the year 1656, that 
Huygens first hit upon the idea of furnishing clockwork with 
a pieitdulumj and substituting the latter for the balances then in 
iise. He immediately set about making one of this construc- 
fim, and had many ^ore made under his direction in 1657, for 
Ifliich be obtained, on the 16th of June, an exclusive privilege 
from ibe States-General. In 1658, he published a Latin do- 
^cajptioft of his clocks, coniasting of a few pages in quarto, un- 
der the title of Horciogiwm^ dedicated to the States of Holland. 
He also made known his invention to many of his friends, as 
qypea^'from their numerous answers {Leyden MSS.), and he 
mude iin unsuccessful attempt to procure a similar patent in 
France. Scarcely had he constructed a few on this principle, 
fill tbcy were everywhere brought into use: the balances of 
intfny clocks, whether driven by a weight or a spring, were taken 
out, and pendulums substituted in their place ; so that even be- 
f&fe the above-mentioned Latin publication appeared, clocks 
weie seen, baving pendulums of twelve or twenty feet long, with 
Iveights upwards of thirty pounds affixed to them ♦, of which 
thode of the clhirch at the village of Scheveningen, near the 
Hague, and at ITitrecht, may be reckoned among the first. His 
description of them was sent to his correspondents among the 
lettmed^ and b/them diffused in every foreign country^ and 
spreaid "mxh amazmg rapidity. The proofs of this assertion are 
miost evident, from the numerous congratulatory epistles ad- 
dressed to him on the occasion, from people of all ranks and 
countries, accompanied with frequent requests of sending speci- 
mens of his newly invented clock, as constructed under his own 

o2 

' ~ * J^oroIogtuM, p. 1. & 9.— The works of Huygens were first collected by 
i*6ravesaiide, under the title of HuygenU Opera varia^ 1724, in quarto, with an 
account of bis life prefixed ; to which were added by the same, Opera Relifita et 
Foatkuwutf in 17^ 
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Biiperintendence, {Leydcn MSS.) * ; and ^tronomers from tlienw 
!>egan to relinquish their former balance apparatus, which was 
soon entirely superseded by the pendulum dock. 

Notwithstanding tlie important discovery thus made, it was 
to be expected, at a time iwhen the application of mathema- 
tical theories to meclianics was far from being generally un- 
derstood, that the principle of the new contrivance, namely, 
the reciprocal action of the wheels and pendulum on each other, 
(the latter regulating tlie former, whilst it is prevented by them 
from returning to rest,) would not be Jniraediaiely and fully 
comprcliended by all, but give rise to several objections. We 
must therefore enter into a more particular detiul of the uses 
and construction of the balances, for which the pendulum came 
to be substituted, in order to show how grcady the old principle 
fell short of the new, in answering the end of a proper regula* 
tor of the work, confining our attention to that part of clock- 
Vfork to which the invention more immediately belonged, and 
which is called the Escapement. 

The old works, then, may in tliis respect be reduced to two 
classes. In the first. Fig. 3. Plate Vlf. the balance TT was 
supported on a perpendicular arbor MN, the pallets M and N 
of which acted on the teeth of an upright crown or balance- 
wheel LL. When Huygens substituted the pendulum, he only 
at first altered this arrangement, in so far that he fixed on tlie 
perpendicular arbor MN, Fig. 1. a pinion, or smaller wheel 0, 
which not having a revolving but swinging motion, as well tt 
the arbor itself, engaged by its leaves the teeth of a larger wbed. 
P, supported on the horizontal part of the bent wire TQB, 
which transmilled the reciprocal actions of the {pendulum ani 
clockwork. By this contrivance, and because the diameter <if 
the wheel P was double or treble (rf that of the pinion 0, Hay- 
gens judged that small vibrations of the pendulum would keep 
the clock going, and that small irregularities in its motion could 
not disturb the uniform rale or isochronism of tlie work-f-, — on es- 
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tfanatiim with wUdi Wallis, who had at first entertuned a doubt 
on this head, expresses himself perfectly satisfied. {Leyden MSS). 
The seeood class of clockworks, Fig. 4. had the axis to which 
the pallets were affixed in a horizontal ntuaUon, whilst the ba- 
lance TT moved in a vertical plane. In subsequently adopting 
this arrangement Fig. %j it seems that the vibrations of the pen- 
dulum now directly receiving the impulse of the pallets, became 
too large^ and that it was in order to obviate this defect that 
Huygens suspended the pendulum from a thread between two 
curved brass-plates, which, by arresting it at a certain point of 
its course, prevented its going too far on either side. This de* 
parture from the original construction was not then published 
by Huygens ; but it must have occurred to him very soon after 
the publication of the first, whether with a view of adapting the 
new principle more easily to the then existing balance-works, or as 
a farther improvement of his own, (his activity and endeavours 
after perfection knowing no bounds, nil actum reputcms si quid 
luperessei agendum); for, in a letter of M. Mylon, dated Paris, 
Slst January 1659, Jiis gentleman speaks of clocks, in which 
the axis Ues horizontal, which, not having the pinion and wheel 
O, P, Fig. 1, are freed from certain inconveniences, but are 
Sable to another, ^^ which,^ he says, ^^ namely the mequality of 
the lengths of the vibrations, and consequently of the time, you 
have endeavoured to correct, by the addition of those two small 
pieces.*^ {Leyden MSS.) And Huygens himself, in a letter to 
Van Schooten, Professor at Leyden, of the 6th December 1659, 
says : ** You know, I think, that 1 employed in my clockworks 
two curved plates, bet weep which the pendulum moved ; ana 
that this was done. In order that the vibrations might all be 
made in equal times, as otherwise they would not be isochror 
noua.^ After he had used them for this purpose, he discovered, 

inent. The improved arrangement represented in Fig. 2, is taken from his wor^ 
on Uie Theory of Pendulums, entitled Horologhim OsoUlatorium^ which Huygens on- 
ly puUiflhed in 1673, though, (as wUl appear in the text), it had occurred to him at 
a much earlier period, and was actually adopted soon after the discovery of the first. 
It must be observed, however, that the plates or cheeks, between which the pen- 
dulum is suspended, were not at first of the cycloidal shape, which he afterwards 
adopted and explained in this latter work, but were intended for a di^Tercnt use, 
which is explained in the sequel* 
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that, in order completely to answer their end, theyfnust be bent 
into cycloidal arcs^ a discovery which he communieates ki the 
same letter : ^^ Quod i^tur nunquam me inventurum sperayanun, 
nunc deniquc reperi : veram nimirum figucam curvainun, quK 
efiiciat ut oscillationes omncs accuratissime exsequ^itur* Earn 
ratione geometrica determinavi '— - mihi quidem omnium fe- 
licisama (inventio) videtur in quas unquam inciderim."" {Le^ 
cfewMSS). 

The decided advantages of the pendulum over the old ba- 
lances to regulate the rate of clocks, were not however imipediately 
perceived by all. In the first place, it was thought by scHnie, that as 
clocks furnished with balances moved faster, according as heavier 
wdglits impelled the wheels, the same might be the case with 
pendulum-clocks. In the next place, balance^locks stood still 
on being wound up, whereas Huygens, by his mode iji suspend- 
ing the weights, made his move on during this operation. In 
the third place, the reciprocal actions of. the pallets and crown- 
wheel appear not to have been thoroughly understood by many. 
They ima^ned, that the irregularities in the -motion of the 
wheels might perhaps in this manner communicate themselves 
to the pendulum, instead of being overruled and prevented by 
it *. Lastly, the inequalities in the Jengths of the \ibrations 
would alter the isochronism, an objection which Huygens was 
himself the first to make ; but he shows at the same time that 
his manner of connecting the pendulum with the work,, made 
these small anomalies imperceptible. {Horohgmm^ p. 12,) 

The attention of astronomers about this time was generally 
directed towards finding some means of rendering clocks more 
regular. Hevelius, who had already, it seems, devised some 
method by which the pendulum itself might indicate the num- 
ber of oscillations it had gone through during a certiun time, 



• Abundant proofs of this occur in the letters of his correspondents, {Leydtn MSS). 
The objection is stated in the most forcible manner by Jacquet, in a letter from 
Antwerp, 1658 : <' Unus milii scrupulus inhserit, pendulum iuum non tam suo, 
quam automati motu, cieri. Cum enim 'pendulum liberum neque vibrationum ar- 
cus sortiatur seauak 'oquc motum per se continuct, utrumque autem tui auto* 
mati bcnefici' manifestum videtur illud agitari potius automat! motu 

artificiali qu — Manet dubiuin annon plus ina^quolitatis de ma- 

china in mot quulitatis e%. motu penduli in machioa derive* 
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^q^paarB likewise to have been intent on the means of rendering 
Its motioii perpetual, and even to have endeavoured to connect 
it ^ith hifl clocks : ^^ But,^ he adds, ^\ whilst working at them, 
iiad be&re they were completely finished, it happened that Hay- 
igeas bad in 1657 invented similar clocks, and published a de- 
^criptiqiD of them in 1658.^ .{Machifia CcelesHs, p. 366.) In a 
fpanuacript paper in Huygens^s own hand, containing short re- 
marks on his principal discoveries, under the title of Aneedota^ 
.{L^fdm MSS.), he only says of Hevelius, that he had made 
Attempts for himself : ^^ Hevelius sibi occcepit^ Hook appears 
^kewise to have found out a means oi rendering the motion of 
jiendulums perpetual, but it was no application of .them to re- 
gulate clocks. {HooVs Works in fol. p. 4.) Many, in short, 
.sought after something,— ^Huygens alone hit upon the true prin- 
jdple. He was (ar bom denying, however, that the loose or de« 
itadied pendulums brought into use for astronomical purposes 
bj Galileo, had suggested to him the use which might be made 
cf them to r^ulate clocks, (Horoloffitmij p. 1.) 9 ^^^ ^^ ^^ c^"* 
'Ceal that the common balance-clocks prevalent at that time, had 
fiimished the ground of the escapement, and that be only alter- 
.ed them so far as was necessary to adapt them to the action of 
the new r^ulating principle. (Ibid, p. 7.) 

The description given by Huygens of his clocks, as likemse 
the clocks constructed by him, or under his inspection, soon 
taught dockmakers here and elsewhere to substitute the pendu- 
lum for the balance in existing works. Many, however, did 
not succeed so easily * ; and although Wallis wrote Huygens, 
ijjeyitn MSS.) that, before receiving his description, he had 
seen in England a clock with a pendulum, which was, however, 
known to be of his invention, and added, in a subsequent letter, 
that several English watdimakers imitated them each in his way, 
from which it would appear, that, very soon after the mvention, 



* The numerous letters of M. Petit, Intcndant des Fortifications et Ing6nieur 
^ Boi, to M. Huygens, form an amusing part of the collection in the Leyden MSS. 
He could not fbr a long time succeed in fitting up a clock in his possession, so as 
to make it go ; and though he wrote letter after letter for ad rice, and added weight 
after weight to move the wheels, his difficulties seemed rather to increase ; and he 
was for several years the most troublesome correspondent of Huygens, whom he 
professed to admire very much. — Ntiic of the Translator * 
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pendulum-clocks were conEtructcd in England ; still the nua 
ber of them must have been smaU ; for Derham, an EnglisU 
man, who published a work on watchmaking in 1700, sa.y^ 
that after Huygcns had invented pendulum-clocks, and padfej 
many of them, a Dutch watchmaker of the name of Fromenfil: 
came over from Holl^uid about the year 1662, and conetructedj 
the first ever seen in Eogland. He adds, that there was still aatl^ 
extant in Gresham College, which Bishop Scih of Salisburt^ 
had made a present of to the I^ondon Society. This, howevayi^ 
I am disposed to think relates only to pendulums with cycli 
cheeks, Hujgens himself mentions, in a journal of his voyi 
to England in 1661, that Mr Goddart had, on the 6th of Ap*. 
of that year, at a meeting of the Society at Gresham CxAii 
«hewn him in his aparlmenls tliree fine pendulum-clocks. 

Some watchmakers in Holland, who, notwithstanding the pri'^ 
vilege of tile States granted to Huygens, imitated Jiis pieces, con.i*J 
cealed as much as possible tlio new device, and went even so fm' 
as entirely to dispute his claim to the discovery. He complwU/j 
of this abuse in the dedication to the States of Holland, prefixed 
to the Horologium ; and was even compelled to prove hia 
in a lawsuit, which he directed his workman Coster to institutt, 
against a watchmaker at Rotterdam. ' ' 

This, which took place in Holland under Huygens'a eye, ww 
much more to be expected in foreign parts, and actually hap- 
pened at Home, where the description published by Huygens 
had been sent at the end of 1668. ^Egldius Gottignies, a prw- 
fessor at the latter place, wrote in August 1659 to Gregoriusi^ 
Sancto Vincentio at Ghent : " One of these days, a watchmaker' 
to the Pope constructed a clock similar to that of which Huy-- 
gens sent you the description. He was highly elated with this 
new and admirable invention, which he said was his own, teoA- 
had asked all mathematicians to come and see it. All wtre 
loud in their praises. For as he had prudendy concealed the' 
chief contrivance, so that the spectators saw nothing but the ' 
hands and pendulum, they were astonished, and could not suffi* ' 
ciently testifv tl<(=ii- ndmiralion of a thing of which they had 
heard nothi iwed the greatest applaud on the pre- 

■i T, who had been admitted among 

thvm by F, Kircher, suddenly checked these 
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plaudits, by mentionii^ the name of the author, and exponng 
the hidden artifice. Father Kircher has asked me to mstruct a 
worksoan how to make such a ckxJc, which I undertook to do.^ 
iU^dm MSS.) 

But we come to more serious attacks on the rights of Huy- 
gens to be^considered the invBitor of pendulum-clocks. These 
•rase more especially in Italy, where the invention has been a»- 
<ribed to Galileus Galilei, and hb son Vincenzio Galilei. As 
this daim has been asserted in several works, even of the pre- 
sent day, and with some appearance of reason, it becomes ne- 
-ceflHury to show, from original documents, how far Galileo and 
Ilia eon had gone, and to examine the real truth of the above- 
mentioBed assertions. This is the chief purpose of this paper ; 
and I flatter myself to be able to set the whole matter at rest 
£)r «¥er; and, far from detracting any thing from the just 
claims of Galileo, to place these, on the contrary, in their proper 
lig^t, by pointing out, in a much clearer manner than has ever 
yet been done, what Galileo actually accomplished. 

I shall first state the nature of the claims set up against Huy- 
gena, before entering upon a critical exmnination of them. 

They may be learned from the introduction to the iTbrofo- 
gium OsciUatoriumj published in 1673, where, in a firm, though 
moderate manner, he asserts his right to the honour of the 
discovery, ^* Nunc cum hcec omnibus nota sint, (namely, that 
he, Huygens, had fitted up clocks with a pendulum as early as 
1657, and sent specimens of them, along with a printed descrip* 
tioD, every where the following year,) facile apparet quid de 
illia existimandum sit qui septem post annis eandem construc- 
tionem, quasi a se suisve amicis profcctam libris suis vendita- 
runt," It was probably after reading these words, that Prince 
Xioopold de Medicis wrote in 1673, the letter quoted by Tira- 
IxMchi, from the LeUre inedite (TUomini ULj and addressed to 
Huygens : ^^ Per queUo che riguarde alT mvenzione del pendok, 
con asserzwne dettaia da animo sincerissimo^ coaiantemente le 
€xffhrfno di credere mosso da tmjbrte verodmiley che a notizia di 
^. s. non eid per alcun tpmpo venuto U concetto^ che eozfvenne 
^smcora al nostra Galileo di adaUare Upendolo cUT orioh ; poiche 
cid era epochiaeimi nolo, et Tisteseo Galileo non avea ridotto aiT 
^jtioQ practicQ coea vervna di perfelto^ a tcl coiito^ come ri vede 
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da quci pom cheju mamiptiialo cd ahbosaUt <ial fi^ikuJo.' lit 
ivhich Huygcns, according tu die same frritcr, voitkl hftve aft 
swovd : " Jl Jiiut bicn croire pouriant, pmsqfi'un tel Prim 
Tmaure, ipie GallUo ait cu anparavant vioi cetU pmak^ 
{Storia della iitteraiura Italiana, t. viii, p. 156.) Tbis l«iar 
c£ the Pnnce I have nnt fuund among the papers in my luotk 
The wdrds above quoted from Huj^ns. idaie lo what Count 
Malvaaia had piibli:!ihed in hi& Epltemerides, priotcd in 1662 at 
f lorence, that he possessed at his house a clock, " tbe tnoUM 
1^ which was regulate by a pendtibmi, according to tJi^ nuiiv- 
ner discovered at Florence gome years bij/bn:" This does nd. 
prove that this clock existed before the publication of Hujgeo^ 
description, but merely that Malvasia considered the apfdieatiM 
of pendulums to clocks as an invention of the Floreuliim 
Nor does be attribute it directly to G-alileo ; but he catujdg 
takes it away from Uuygens. That the Florentines dtuuud 
the discovery, was not new to the latter, since, already tmy yesff 
before, he had received from Bome a letter, (dated March 1660^) 
in which the writer infonns bim, that he had heard at Florence 
that pendulum-clocks bad been invented there for some timc,tfti] 
that somebody bad even sketched out to him in a rough nuuinef 
vhat Galileo had attempted to make on that prindpde. Nor 
was he ignorant of what Prince Leopold de Mcdicis wrote in 
April 1650) to Bouillan at Paris, from whom he had reoeived 
a copy of tlie description of Huygens, namely, that the Apfli- 
cation of the pendulum to clocks had been a subject attended U 
at Florence for three years, and that an artist had made a clock) 
which he (the Prince) hoped would succeed. Consequently tliis 
work had not yet been perfectly linislicd. Extracts of thai let 
ler wcro sent to him by Bouillan, (Leyden MSS.) anti this ]&V 
ier gentleman, upon receiving Huygcns's answer, expresses liiifr 
self highly satisfied with it, and sent his own words to iIk 
Prince, who, in a subsequent letter, acquits Huygens entirely 
of the charge of having wilfully attributed to Jiimself the di^ 
covery of Galileo, (/6-)- This defence of Huygens to OoiuHaa 
would throw jnuch light on the subject; unfortunately It Jiw 
not come i" - «id be huusclf seldom kept minutes uf lli» 

Kltcrs ; bi e find short remarks subjoined lo letter 
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jfjthe answers he ba4 Biade to theoir 

'  • • • * • 

. -^ What f follows relates no doubt to the statemnit ibund in thp 
jK)COiiii^(^of)Qxperknents ma^e at Florence' under the tide qf 
pSaggi^di N^aimoM Expertemiy which had appefured in 1667, 
f( Qiu ^veIa Galileo primas'hic deferre conantury dicntosae eyn^ 
^j4m ycaro. -perfecisse inventum dicant, ill^us qiagis quam meae 
iaudi 46(3<ahere.Yidentury quippe qui rem. candem metiori quam 
31e«6veatn investigaverim. Cum autem vel ab .q>9o Galileo^ v^ 
jabjipffius filio, quod nuper voluit vir quidam- eruditus^ad exi- 
.tum . p^uctum fuisse eontendunt, horologiumque ejusmodi re 
^p^^diubituiOi nescio quomodo creditum sibi iri sperent, cum 
viXf-veriaHule ^t.adeo utile inventum ignotum mancre potyissc 
4uan^ tetis dctp (16499-^1657,) donee a me in luccm ederetur^^ 
ifforoL ,04cflla^*9 p. 32.) The Secretary of the Academy 
^ Gimento, then Count Lorenzo Magalotti, had said, p. 5^2. of 
fh^-Sf€fggi^9 that the academicians (in order to measure the 
:til|ie . accurately,) had *^ thought proper to add a pendulum tp 
ii dodk, .afto* the ewample of what Galileo had found put iJic 
Jirsf qf allf md ins BOUf Vincenzio Galileo, had put in practice 
j^etaiy as 1649."* The chums of Galileo to the invention could 
jMit . pofobly be asserted in stronger terms. A figure is added 
/Bifhe docky as employed by the academicians of Florence, but 
fjbis only shows the external appearance of the instrument ; be- 
sidea. they do . not tell us whether this agrees exactly with the 
on^nal, as constructed by Vincenzio Galileo, and penduluni- 
c)o(^ iexisted already at the period of this publication in 
Italy,, where the description by Huygens was likewise every 
y^bete known. 

This is ;nojt all. In 1680 aippeared a man, who roundly de- 
nied that Huygens ever made any discovery about clocks at all. 
.'This was no other than Becker, well known for having origi- 
• nally suggested the systami wbidi so long prevailed under the 
 name of Stahl. In February of that year, he presented to the 
..Royal Society of London a treatise De Nova Temporis dime- 



• This work, in folio, was translated into Latin, with notes, by Mussclieii- 
'l^ro6k,'axid published in 1731, under the title of Tcntamifiu Naturatia Acudcwioc 
del CimenlOy in quarta 
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^endi ratione, et accurala Jtordlogiorum ratUme*, in wluch be 
tlius expresses himself: " M. Huygens of Zuilichem, aHol^ 
hoder, claims the invention and practical application of pen. 
dulum-clocks, in his treatise dedicated to the States of Holland, 
from which he afterwards obtdned an cxcluave privilege, as 
'Ekewise from the King of France :' (This is inaccurate ; the 
privilege was of the State* General, and granted the year befmt 
ihe publication ; nor did he obtain the privilege from the Kii^ 
rf France, though he applied for it). " But Count Magalotti, 
Resident on the part of the Grand Duke of Tuscany at the In*. 
pcrial Court, contradicts him, who told me in person the whde 
history of that clock ; tlic same was told me three years ago 
in the same mamicr at Augsburg by Trefler, watchmaker of 
tile late Grand Duke f, father of the present. Namely he 
relates having, by order of the Grand Duke, and in the sprit 
(instinctuj of his mathematician Galileo Galilei, made the first 
pendulum-clock (Horologlum Pendidmn) at Florence, of whicb 
a specimen was sent to Holland. The mathematician of the 
late Elector of Mentz, told me he had seen at Prague a pendu- 
lum-clock, made by Justus Borgcn, mathematician and watch- 
maker to the Emperor Rudolph II., of which the great mathema- 
Ucian, Tycho Bralie, had made use in nis astronomical observa- 
tions." This statement of Becker has found its way into several 
vorksgand has been admitted, without farther inquiry, by some as 
containing facts uncontroverted by any species of evidence, escc^ 
the known integrity of Huygens, by others as undoubted truth, 
and farther commented upon in an eulogy on Galileo, originallj 
published at Milan, in an Italian Journal del Caffe, afterwards 
in the third volume of Ehgi degli Uomini iUustri di T^oacana, 
printed at Lucca in 1772. The writer of this last work, in raen- 

" Heprinled in the Phytica SvbUrratiea. The judgment of Plamiteid ai 
Hook upan it was any Uiing but favourable. See Biicb's Hint, of lAe RayatSi*. 
if, IT. LeibniU drew « still worse picture of Ibe man, Op. v[, 333. Hu bugDip 
■bout Huygens appcoFB certainly not very creditable, after he bad, in 1 660, on t 
: to Holland, requested the hoaour of his acquaintance, [□ shew hint a fP- 
«n nwiiJi, mdlh !r,inn little flattery lo a man, " Qucm in Mechaiucis nb H> 
g^um B le I "■"'\tum celebrari intellexiL" (La/den MSS.) 

■)■ FerdloK ; he wits trolhci of Lco[iold dc Medicii, befoR 

Ditntioqc^ 
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turning that Galileo, in his old age, liatl added a pendulum to 
cJocka, af\er adding the words of Becker and those of Magalolti, 
in the Experiments of the Academy del Cimento, concludes thus : 
*' I/astly, We possess the letters of Galileo to Beaugrand, with 
others of Reaal and Hortensius, which, besides Vi^Tani, prove, 
in an indubitable manner, tliat Galileo really made the applica- 
tion of the pendulum to clocks. It is Elia Deodati, who, id 
1637, sent an account to the father of the celebrated Huygcns, 
of the pendulum-clocks constructed by Galileo ; and Becker 
adds, that a model was likewise sent to Holland. All this is 
BufBdent to refute Huygens, Musscbenbroek, and many others^ 
who will not allow Italy the honour of these great discoveries'" 
It is imposMble to meet with more unqualified charges, and 
if, after tlie lapse of centuries, nothing should remain on the 
subject but the writings of Becker and of this eulogist, one 
would be compelled to refuse Huygens all share in the applica- 
tion of the pendulum, and perhaps to refer it to an earlier pe- 
riod than Galileo himself, — so diiiicult it is sometimes to ascer- 
tain the trutli in the history of science. What, then, are we to 
think of the opinions of older philosophers, as described by his- 
torians, panegyrists, and other writers, when such uncertainty 
exists respecting a discovery a little more than one century and) 
a half old? 

To these bold assertions I shall now oppose the evidence of 
^fdcts, which I have arranged under the five following heads: 

In the jirst place. By showing that the correspondence of 
Galileo contains not a word of the pretended application of the 
pendulum to clocks. 

Secondly, By disproving, what is htntetl at, that Huygens 
learnt the application made by Galileo through the letters of bis 
father, or by a model from Italy. 

Thirdkj, By exhibiting, what has never been done yet, the 
actual clock, as devised or made by Galilei and his son Vicen- 
zio, from papers hitherto unpublished, and shewing that Huy- 

" This work on Galileo has been liletally copied in the Geneva edition of Iho 
EtrgdiipeJie., in quarto, by PcHet, and the octavo edition, under Ihe word Galik-a, 
where il ia altribuled to Friri. Thb is false ; the Elagio rU Galileo by Frin, of 
which more hereatler, is a totally dilTcrcnl work, raid contnins allofrelher dlfffeient 
views ffom those here cipressed. 
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genft neither had nor could' have the least knowl^gfedifit- 
Tbid, I believe, will dbow Galileo to haye aoodBq^lbhed '^fVfffP 
something more than what his moA sealoua defendenr hav^ 
brought ibrwanl to this day. 

Fowihbfy By proving the narratiye rei^ecting Treflwift> 
Becker^ work In be- grcady exaggerated^ and- that' tbe= Alert- 
probable ciKondtahoefr in it must, from th^ verf nature^^'hitfe' 
been unknown to Httygens. 

And, loiihff By explaining the origin of tbottt pret6fidei) 
pendulum*clocks employed, it is said, by Tycho Brah^ whCM^ 
death had taken place more than thirty years befine toy dui^ 
respecting Gaiileo^s attempts were made known. 

1. With regard to the: letters of Galileo to Beaugrand,^ there 
is found but one in the quarto edition of his works in Itafiail qH^ 
1718, dated .November 1633, in which, speaking of the^Ioog^*'- 
tude, he mentions, the necessity xsff having aecuratc dDoki^'' 
(giusio orok^hy) ^' v/hkh I construct with so much fadliSjrj* 
predsion and simplicity, that they do not admit of ah - enorof 
a angle second, not only in an hour, but even in'a day ina' 
month.^ Whether there be others in the LeUre medit€ d*t7onMi^ 
aiusirif by Fabrbni, I have not been fdble to ascertais; bilt' 
they cannot possibly contain more information than those \Hiich' 
we are next to examine, and which were written professedly on 
(he subject hinted at in the above letter to Beaugrand. 

These are addressed to Reaal, formerly Governor of India, 
a man of great merit, knowledge, and authority in Holland. 
Hortensius, Professor of Mathematics at Amsterdam, "the cele- 
brated Grotius, and the States-General, and relate all to the dis- 
covery which Galileo had made of the Satellites of Jupite;-, their 
eclipses, and his method of finding the longitude by means of 
them. After having applied in vain for the support and coun-^ 
tenance of the Court of Spain, he resolved, in 1635, to offer 
his discovery to the States-Greneral of the United Province& 
This correspondence, which was carried on chiefly throu^ the 
medium of Deodati, at Paris, and Grotius, is contained in his 
works, to which may be added the Epistola Grotii. In hi§ 
first communication of March 1636 to the States, he enume- 
rates the requisites for making a good observation at sea, and men- 
tions as one an excellent clock *' {esqumto orohgio^) to count the 



hoor^ ^ith its smallest divisioiis^ (fninurie,Y from 'noon, or from 
the settUD^ of. the sun. Of which he says, ^' I possess mea-^ 
mtfiuafiime {mesuraior^ del tempo) such, that if one constructs 
four or six similar instruments, one will find, as a proof of ih&e 
aocuracjrf that the times which they measure and indicate (tempi 
ds quM memiraUi maitraH^) do not differ one seoHid, not 
only in an hour, but a day, a month; so uniform are these 
dodks {orudUy) fully (pur troppo) astonishing to observers <£ 
bdestiai phenomena and motions ; the more because the con* 
Btruction of those instruments (jnstrymenAy is very easy and 
ample, and little subject to those external hindrances which 
other instruments devised for the same purpose are liable to.^ 
The word oruoH (horologes,) which here occurs, must be parti* 
eulady attended to ; for though it suggests to us, and did even 
suggest at that time the idea of an instrument indicating the 
time by the r^^ular motion of the hands, it appears from 6a^ 
lik»*B own description of than, in a subsequent letter, written in 
Jnne of the same year, that he meant something quite different 
firom it.. After explaining the chief principles of this theory 
of the pendulum from his Dialogi de Motu, (which were theo^ 
piinting at Elzevir%) he adds : '^ From these true and wdl 
establidied principles, I dmved the construction of my reckon^ 
ira of time (numeraiore del tempo)^ and I use not.a weighs 
suspended by a thread, but a pendulum (pendole) of some 
ponderous and more solid stuff, (de materia 8oUda ^ gravely 
as brass or copper : I make the pendulum in the form of a see- 
tor of twelve or fifteen d^rees, its semidiameter of two or three 
palmi^ (between sixteen and twenty-four inches,) the larger it 
is the more easy will it be to be employed (con minor tedio se. 
gU jpoira iUiiatere), I make this sector thick in the semidia**' 
meter of the middle, and beocmiing thinner towards the edge^ 
by which means I obtain a cutting fidde, which will enable it to 
overoome, as much as possible, the resistance of the air, which 
akxie retards its motion. In the centre is a hole through which 
an iron axis passes, like that oi a balance, with a sharp edge 
bebw, resting on two supports of bell-metal.^ ^^ It will be ne- 
cessary,^ he farther adds, ^^in order to contixme its motion, that 
an assistant shall, from time to time, give it a pretty strong.im^ 
pulse, (un impuho gagiiardo)^ to restore the length of its vibra- 
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tions." But as the some assistant has to count the Quinber i 

oscillations which it {Krrormii, he proposes, as a LoleraUy ea^ 

mode of avoiding this trauhlcsomu labour, {tin asuai commtA 

provredimmtoT) that from tlic middle of the vibrating set 

ihere should project a pin, which, when the pendulum swii 

to one side, should meet tlie upright part of a tooth belon^qf 

to a small crown-wheel, as light as paper, (Jeggieriasima quault 

 una carta,) and impel it round its axis, but on swinging baek* 

wardf, ascend along the sloping side of the same tooth, anA 

J kave tlie wheel unmoved ; so that one tooth might be impelled 

\. At each entire vibration, and the number of vibraiinns be shews 

- by the revolution of the wheel, which might likewise be ooife. 

- nccted with a larger wheel by means of a pinion," *' But,' ii 
' adds, " it is unnecessary to explain all this to you, who pofiseN 

I'.^oice and practised artists in the construction of clocks and 
other machines ; because those people, on learning the new- 
ptintnple, that a pendulum performs its osoUations in very equd 
times, whether it describes larger or smaller arches, will be able 
to draw from it much more subtile consequences than I cm 
im^ne." From this it appears doubtful, whether Galileo ever 
himself tried the contrivance of the pin and wheel, and did not 

I mther throw it out as a hint for others to improve upon, than 
8 the result of actual experience. He dicn concludes in these 

I remarkable words ; " In these very simple pendulums, then, 

[ irhich are subject to no alteration whatever, {alUrasione alaine,} 
8 contmned the method to preserve in an easy manner a coft- 
■tant measure of time : and you will perceive their utility and 

I die advantages they possess in astronomical observations, whicb 
do not require that the oruolo should always go, but where it 
is sufficient to know from tlie hours of noon, or of the setting at 
the sun, the smaller divisions of time, for an eclipe, conjunctiffli, 
or other celestial phenomenon." 

These extracts need no comment, Tliey prove abundantly 
that the word orttolo, though used long before that period, to 
express a clock moved by wheels and weights, was the name 
adopted by Galileo to designate this loose pendulum, the inveH' 
tion of whi measure of time, belongs undoubtedly to 

him, Thi o be called by that name for some yeats 

after, is mi cnch work, printed at Paris in 1639, 
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iMflritig tlie title Vv^age des Qitadrans' ou de T Horologe Phf^ 
Hgm CTmvfn^ mi^which treats of nothing but free or detached 
I^DduIuma; it b in fact an extract from the Theory of Galileo. 

The Stateft-Grenendj oti receiving the propositions of Galileo^ 
qippinted Goitnxnisffloners to examine them, presented him with 
a golden c!iain, as a token of thdr regard, and promised greater 
IvMrds, if the invention should be found to succeed. Tfal^ 
IMgodations,. however, were interrupted by the successive deaths 
df all the Commissioders, and finally put a stop to by his owik 
death, ^Hiich happened in 1641; 

I conclude, then, thdt those who appeal to the correspondence' 
of Gralileo, have either not examined the letters, or been deceiJ 
Ted by the ttrofold circnmEttance of his employing a pendulum^- 
and calfing it by the name of Oruclo ; and that at least fromt 
Ifltt to ISSOy Gralileo had not yet either accomplished or indi-: 
cated the application of the pendulum to regulate the motion of 
dockwork. 

 •  * 

(To he concluded in next Number.) 



Art. lli^'^bieroatiane on the Countries of Congo and Lo» 
ang0f as in 1790. By Mr Maxwell, Author of the Letters 
to MvNGO Park, &c. &c. (Concluded from Vol. VI. p. 62;) 

CK7iioistn.^^AS£ Cape Lopez and Jabon, the canoes are 
formed out of sin^e trees of red-wood. They are flat-bottom- 
ed and wall-sided, t have seen some of them seventy feet long; 
i&x broad, and four deep,^ capable of holding a considerable 
number of people. I ain told of one belonging to King Passe- 
al^ at Cape Lc^z^ that holds^ two hundred men. 

HonsRs^— Th^ conBtrw^tion of theses though simple, is very 
ingenious. The body of the house consists of four parts, the 
emh and sides, each made separately of bulrush-stems. The 
bulrushes, which are about an inch in diameter, are first cut 
of die proper length, and laid parallel to one another upon the 
ground; they are tlien secured in this position by transverse 
branches of bamboo at the ends and in the middle, three onf 
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each aide, wbidi are firmly bound together by slips of the pat- 
nietto leaf. In one end, a square c^>eomg is left for the door. 
The frame-work thus comjileled, is fastened to four upr^t 
posts driven into the ground, and ia then ready to receive the 
ixx>f, which is made of bamboo or palm-leaves o\-«rlttppiBf 
each odier : it consists of two parts, attached to each other bj 
a sort of hioge, for the purpose of beiug folded together wb^ 
the feraily removes. The best houses seldoia exceed twraty 
feet in lenglii, and twelve in breadth ; the sides are aJwitt 
seven feet liigh, and altogether it is so light, that ax peof^ 
can eaaly transport a house of an ordinary saze ; and, being 
so small, each family is possessed of a number proporUoned tft 
itB wants. A bulrush palisadoe ^ht feet high, bouod t(b 
g^cr in the senne manner as tlie »des of the liouaes, aur* 
Ruinds the whole. Within this inclosurc, the goats, sheep, sbj 
hogs, Sic. arc always kept during the night : the entrance U ae> 
cured by a door of similar materials to the palisadoe. Simple 
as the inclosure is, it would appear from the natives having no 
other, that it completely answers their purpose ; although from 
an adventure which befel Captain R. Norris of LiverpoiJ, ia 
his factory at Whidah, (where all the trade is carried on in fac- 
tories,) we may conclude, that the Congoese owe their noctuFDil 
safety more to the wiH beasts being well fed in the woods, than 
to the bulrush screens. 

In the kingdoms of Whidah, Dahomy, and Benin, the houses 
and family indosures are built of clay or mud, within which, 
the inhabitants, with their herds and flocks, are protected dttrii^ 
the night. Captain Norris being awakened one night by Mf 
unusual noise, looked out, and discovered that it was caused 
by a lat^ panther endea^■owring to leap the outer wall, witfc 
a niilch-goat in its mouth. The goat was brought from the 
ship to supply him with milk, and having heard it UeMiBg^ 
the panther had scaled the wall, and was now in the act of re- 
turning with his prey. Althongh the wall was fourteen feel 
high, the panther almost succeeded in clearing it the three fint 
attempts, getting his fore feet upon the coj^ing each time, but 
the weight of the goat always brought him down ; af\er tM^ 
every succef mot falling shorter of the mark, lie nugbt 

have aband ml regained his liberty, had twt Cap- 
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tUB Noma, hofuti^ to save the goat, shot Iiim. Hti wa^ obliged; 
j however, with the ussiatitncc of )iia black servant, whu waa. 
I the only other person at the time in the factory, to bury htm in 
; the yard before morning; for, if it liad tome to the Xing' 
of Dahomy's curs, his voyage would have been mined, Whidslt 
being 8 conquered jH^vincc of Dohosiy ; sod llic panther and 
the anake, the King's Gtishes. 

VtLtAGHs.— No detached dwellings are to be seen here as is, 
£iirc^. Mutual safety obliges the inhabitants to live in vilW 
ga and towns. Each \'illage is the property of some chief, who 
exercises uncontrolled authority over all its members. These 
may be divided into two classes, the slaves and dependant relar- 
twns of the Cluef, both so entirely devoted to his service, as 
alnujst to realise our idea of a clan. There are a few i n stance* ' 
where rich traders have villages of their own, consisting of two 
or three hundred families, but tliey are much exposed to the 
avarice and cupidity of the Chiefs, whose favotir they are fre- 
quently obliged to purchase at a great price. 

TTiese possesaons constitute the power and wealth of the 
Cbieft, who can at any time call out the male popuktbn tO' ' 
Tindicaie their rights, real or ima^nary. The slaves, who conv 
prise a large proportion of the populalJMi of- this pwt of Africa, 
are employed in various ways, according to their ability and 
address. They live in great indolence, and are rapidly increa^ 
iag io numbers, — equally to the comfort and affluence of their ; J 
masters ; by whom, upon the whole, they are tretUed nith mucb^lV I 
btunaiMty. t I 

CniSFS, — £ach Chief is regarded as the father of his ov9i^ 9 
district, from whose judgment there Hes no ajrpeal, save onijr^ 1 
to Boonzie. Although they all acknowledge the King's sove* ' 1 
reigmry; yet a few, comtnning their resources, can at any timers*. I 
ngt his suiliority. Indeed, there is reason to think that they sA- '• I 
dom or never act in concert, except when threatened by an enemy; > I 
and even then, their quota of men and period of service, are IJabtt^^ I 
to various contingencies, — want of arms for instance, or scarcity I 
of provi^ons ; eitJier of wliich will render theJr as^stance of oeCI I 
ava'd, or, rather, will make tlieir presence a scourge. The on^*  
powe^ capable of controlling them is the priesthood, ^^jl 
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Chiefs, as well as iheir depcndanU, are remarkaUy Ibnd of to^ 
bacco, wbkh, however, from the raeOiod of curing it, 
bad. European spirits are in great request among tliem, — ev« 
Boonzie himself is not exempt from iheir bewitching influence,' 
••so, what can he say to his erring flock ? 

- Mode op Tbavellihg.— A Chief, when travelling, oroaa' 
visit of ceremony, affects a great deal of state, and ia accoow 
ponied by a considerable number of followers. He ^ts in a 
sort of hammock borne by four men, each of whom has a graa^ 
cushion upon his head, supporting a bamboo about twelve ftet 
long, to which the hammock is stretched. In this, the Chief 
sits, his legs hanging over the »de, and his arms reSOag 
upon the bamboo. Twelve men are appointed to carry tht' 
hammocic, which they do alternately, by fours ; some, to hcW 
an umbrella over the Chiefs head, wlritst others carry drunc^ 
trumpets, lyres, and the chingonga. In this manner they eaaly 
travel twenty miles a-day. "When it approaches a town or viV 
lage, or meets another chief and his retinue, the cavalcade 
<]uickens its pace ; the diflerent individuals form in a file behind 
the Chief, and the mu^cians exert all their energies in produ' 
cing a noise, than which, to an European ear, nothing can ba 
more inharmonious or discordant. 

Consultations.— When any affair of importance is is con*' 
templation, the neig))l>ouring chieftains assemble to debate upoH 
its expediency, and, if agreed upon, to concert proiwr measures 
for carrying it into execution. Each chief is attended by a cer- 
tain number of adherents, according to his rank. The confe' 
rence ia generally held beneath the shade of some gigantic cottcA- 
tree, whose wide spreading branches would screen a UtUe army, 
Having seated themselves in a drcle, palm-wine is introduced 
otongst with the subject of discus^on, and no doubt contribute* 
much to their eloquence ! Nor do they forget, amid the graver 
Matters of the slaLc, the minor, but more fascinating virtues oF 
tobacco, to which, in all its modes, they do ample justice. 

SANGA.^The conference is preceded by a war-dance, called, 
Rwining Sai^a ; and it is a point of ambition, who in the 
assembly shall exlii'"t this with tlie greatest effect, yet onlya 
small numbf ' The dance begins by a man rushing itu 

to the midst -andishing a sword in his right-hand ; 
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■with this he reels about in every possible direction, wiithiiq^ J 
bis body into the moat extraordinary attitudes. Hia whols ' 
oounteniiDce becomes distorted, and expressive of the strongest 
agitation, wliich, with the fixed store of his eyes, gives him all 
the appearance of a maniac. This state of violent exertion 
having continued about three minutes, another starts up in his 
stead, and endeavours, if possible, to outdo him in the frantic 
display of violent and unnatural motions. When the dancers 
)>ave thus exhibited their talents, the conference is opened. Du- 
ring the continuance of liie Sanga, the whole group applaud 
each performer, and clap their htuids in approbation of lus skill 
and dexterity. 

Dbess. — The ordinary dress of the men in all the countries 
; between Cape I^pez and Benguela, is similar, and extremely 
. simple : It consists of four or five yards of coarse European 
I manufacture, or as many grass-cloths sewed together as may be 
I requisite- When folded round the lower part of the body, it 
I is fastened above the loins by a few yards of red or blue 
I dotli tied in a large knot. This garment reaches to the mid- 
I die of the leg ; the upper part is turned down over the belt, 
! and the ends meet on the left thigh, the comers touching the 
ground. A cat's skin, an indispensable article of drese, hangs 
I in front : the head, by which It is suspended, is turned down- 
j wards over the knot, and at its mouth usually bang a number 
} of hawk-bells, keys, and other trinkets. A large tobacco-pipe, 
' a knife or dagger, and a fitish, are secured beneath the belt. 
These, with a bracelet of ivory or brass an each wrist, a piece 
' of iron-chain on the ankles, and a common worsted cap lying 
■. loosely on the head, complete the dress. The latter article, 
[ however, is seldom worn by the cliiefs, whose whole costume, on 
\ days of ceremony, consists of much finer materials. In addition 
' to the other parts of tiieir dres?, they wear the grass-cap and 
' shawl on these occasions : their legs and arms are decorated with 
ivory and brass bracelets, which, with a quantity of flushes su^ 
' pendcd from the left shoulder, make a dreadful noise. The 
. hmr, which is commonly worn short, is ingeniously shaven in a 
I very angular manner: The head is divided, as it were, into 
[ compartments, of which, each alternate one is cut out and lliu 
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otluf allowed to grow. Thie order is Kvarsed voch 

sbaviiig, tjie loitg littii' being cut> and the uhort, lefu ^ 

WoM£M. — ^Thc Cliit^ cousidcr their wives as "uid iq i ens abi; 
appendaguB uf grandeicr wtd dignity. TUe great mass of ihf 
|KO|>le re^rd them as a source of wealth and inUependeooi^ 
They pedunn every servile office, cultivate the ground, hec^ 
the Eheep and goat^, make baskets, spia, weave, &«., whilit Ui^ 
Aien doze away their time In ^nxJung tobacco, or driokmg polo^ 
wine, except when engaged in war, in Uie chace, or io fishiiyt 
S[C. The number o( wives may thus be truly said to coost^ 
Cute the riches of the middle class. . 

The dress of tJie women differs conadcrably from that of ihp 
hkb : They have neitlier [be cloth-belt, cap, fJiawI, nor ca^ 
fkin, not evea a titish to guard them from danger l They ar% 
however, allowed the unlimited use of beads wad ^cllsi and 
with these tliey dcuorate their persons most profusely ; a fof 
fittings of beads supply tlie place of the belt. There is scarcaly 
an article of dress upon whii:h (hey set a higher value than xbt 
hjux of the elephanCs tad. It is worn around the neckvitti 
large pieces of oorol strung upoa it. 

Tedious as are (he operations of iho toilet in our own couQtrjt, 
they are of short duration compared to that process in Coog^, 
where a whole day is olYeu insuHicieat for the complelion of ^ 
Mngle head. Over the eye-lashes, black lines are drawu, and the 
front teetJi are filed into one or two sliarp faugs. Many of die 
women ornament their bodies with a sort of tatooing, whid^ 
judging from the ase of the scars, must be a very cruel opaB- 
tton ; but the custom Is not common : they do not stain the 
wounded parts in the mamier of the Otoheiteans, with a aolou^ 
iog substance. A married wommi generally weai-s her tuiir 
nHtit the fashion (^ her husbands. Young women arriveij 
at a certain age paint their bodies with a paste made fiosi 
t]ie powder of red-wood ; and, instead of shaving their headf* 
■kliougli tlie b^r is still kejjt short, plait it in elegant cui\'ei 
doso to the skin. 

Singing and dancing are two necessary accompli shmeuts of a 
female. F '""waver, and ihe servile oilices of the con- 

jugal life, E led. Th« w'd'e is the property of bef 

Jjusband, w ibdemcanoiu-s, con sell her ; but thii- 



^wpedSiOt is«eidoBiTaKifled to, espeoiaHy iflier fittber 4)fe Ji tDim 
4if ccmegneaBe^ a tliat oiiB^ nioutM it liad to tiie cxdsri t^ 
4Hmi b in a aaaflMT put;bned £nin lier fdationai^ tliiiii irtiose 
4ottiint| no -otflMT flnctioii v Mcjuinte iki ooiitdCiite tM iMfnii|^. 
TtBmtmppKkm^aa w eftfjiiimd bjr aocepuuioe of « pitteoi, giSn^' 
iatfy «diqiMte to lier fiifl itthie i9«i« «be «^ 

i)^MiM»/ix»^o oypotm i n ty it faet of «ngaj^ng m thio fti^- 
Tile amusement: In good weather, every tiifaigiB a^dii fbrdi ks 
J^mtiuag hmA ^ joyfal imoBtn. OHie eiretcf betag festeed, 
Jivjuiljilu itep finrrnvd SBd eonHBence the claBtte,friiteii is itiailritid 
.an wth vmch animation ; and lanring tadmaamtei aH thc^r ag^- 
d^lf aad ^addrew, diey acre reeved by another |Mir vt^ fldtamoe 
from oppo»te parts of the cirde« jnd diis is coftdilued in «Ue- 
ftwwaan, «nlal the whole group is loanfAetdy wittiied. Ilieir 
-vaMiM maTements and attitudes, grotesqtie and tineouth as 
Aif mtf barmonbe with the wild «nd plaintifve tiwMare of the 
aa^g. A fiafl dionn, aocaompaiiied by the oDtoi of rt rude Ate- 
ttitmgtd lyi^ pnodooes a Tory pieaakig efiet. 

8LA.vs8w-^WfaHi a ship arriyes after a bag iflterviA of trade, 

weeks geiaendly ehpae fae&re the sbyet oome dowA to tife 

Tbe brricers Juve to nctiiy her armal to ^ii? tedpet- 

'live hndxam or inland tradsra, who tmAe alt the greKt diAte 

mart m the interior of the country ;. $mA to mhata Aey mtist msnA 

•auitable presents {previous to any aegodation. By all accounts, 

die slaves are ao reconciled to their unhappy lot, thai th^y 

•eraioe very little concern at the 'final separation from their 

A to M ds aMd ootMxy ; but this, widioirt tUty ^WEiSt of iiattmd 

-^dfcofmi^ inay be the consequence of Kving contimiaHy nfnder 

the ap^^it^Jbenrien of such an ^ent;-^tior db dte iriends on 

-their part testify a greats degree of sorrel : th)b, perhaps, 

partly arises from a consideration of individual safety to theiriA 

setv^ conjoined with causes tmknown to us. We do not hear 

.that tlie lirretched victims are feelingly alive to their lamentable 

^qattion ; but let us recollect, that fortitude and contempt of 

'suffering, are among 4ihe greatest virtues of th^ savage mind. 

flfTAttrae. — ^Tbe inhabitants of these countries are of the 
fttiddte stature, and may be reckoned the blackest,, as well as 
ibe most hatidsome, of the Negro race. To a full chest, and 
'well proportioned liinbs, we find imited, regular features and an 
expressive countenance. 
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< Chabacteb. — They have been called a jealous, cnid, 
revengeful people, — much given to theft ; but, id my opimaI^ 
.very unjustly. I would rather term them, in their ordinal^ 
'^ode of lil'e, a mild, inoffenave, and effeminate race ; yet o( 
^tonishing resolution and perseverance when once roused bi 
action. Of all the BJaves brought from the coast of Afric% 
< fhose of Congo ore accounted the most refractory and detOr 
• Riined on ship-board. 
.< As an instance of their probity and honour j— Captain CaA 
>faa, when sailing up the river, run his ship upon a sunk rock. Ba 
Lyras obliged to unload the nhole cargo whilst the vessel wi 
. .fitting ; and, although the goods remaned in their huts all tlut 
. time, not a angle article was missing. 

To the spontaneous productions of nature, and to the cH 
jBoate which causes them to spring up so luxuriantly andb 
such profusion, must be ascribed the effeminacy of the Coil 
goese, not to any inherent defect in the constitution of a raca^ 
whose outward appearance, time and situation have so altered. 
The Negro, in his native land, is, comparatively speaking, in 
a great measure exempt from toil ; he enjoys life to the fiill, 
and, by a little tuition, can think as acutely and act as jtndy 
.astbeman, who, born in a civilised country, has enjoyed all 
[(he advantages of education. 



Art. III. — Account o/" Eleciro-MagneOc Experiments made bif 
MM. Van Belk, Professor Van IIees of Liege, and Profes- 
,, sor MoLt of Utrecht. In a Letter to Dr Bbewstes. 
Ht Dbae Sib, 
1 HAD the honour of addressing to you the details of some Elec- 
tro-magnetic ejtperiments in a former letter, which I hope came | 
duly to hand. I have sliicc observed in the Annals of Fhilosopby I 
for August 1821, a letter from Sir Humphry Davy to Dr Wolla^ J 
toD^ in whiclf experiments are related, which you will have founifl 
to be of I' kind as those whicli were communicated b* I 

me. As ' states his experiments to have beea ^ 

mi^de in I ' doubt can arise respecting their \\n> 



Eleclru-Magnetk Ej^er'wtaiin by M. Van Beck, Sic. Ml 
wing been previous to ours, though, I can assure you, that we 
, recaved the number of the Journal in which they are commu- 
jiicated a<ler my letter to you had been sent off. Be this as it 
may, we cannot help feeling pleased witli having been employed 
in making experiments on a subject which attracted the notice 
of so Ulustrious a pliilosopher as Sir Humphry Davy. 

I shall now proceed to relate some further experiments ; but 
as I keep no minutes of my letters, it is not imposabte that some 
of those whicli I am going to state are akeady contiuncd in my 
jGormer communication. 

1. Having taken a steel-plate ABCD, Fig. 1. Plate II., we laid 
fici it a glass-pane, and on the glass was placed a communicating 
brass-wire E ; through this the Leyden battery was discharged i 
the end E of the wire communicating with the interior coating, 
the end F with the exterior coating of the battery. The steel- 
plate became magnetic by the discliarges ; die whole of the part 
^^BFE having acquired a north, and the part FCDE a south pole. 

S. We took a square plate of steel ABCD, Fig. 2. ; on this, 
as usual, wati laid a glass-plate, and on this a connecUng brass- 
»fTre, bent as shewn at EFGHIKL. Through this wire the 
electric discharge of the battery was transmitted, and the steel- 
plate became magnetic, as shewn in the diagram. The end L 
pf the wire communicating with the interior, the end F with tlie 
exterior coating of the battery, the parts BF and KC of the 
plate had north, the parts AF and FD had south, magneuc po- 
larity . 

3. We took a steel-cylinder. Fig. 3. of about an inch in dia- 
meter, and three inches long, perforated through its axis AB. 
Through this aperture was thrust a glass-tube, open at both 
ends, in which a brass communicating- wire ^vas placed. Re- 
peated powerful electric discharges gave no magnetism whatever 
to the cylinder. 

4. We had a steel-cylinder. Fig. 4,, made of two halvep, 
kept together by two brass-rings, and perforated in the same 
manner as that described iu the former experiment. When the 
brass-rings KL and IH are taken oft", the cylinder separates in- 
to two halves ABMG and CDEF. Through tlie axis of the 
pylinder, whilst kept together by the rings, strong discharges 
JCpre passed, and the cylinder, gs in the former experiment, shev- 
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i«d no roagnetiGm; but when taken asunder, both b^ves vcK 
feund magnetic, each having an opposite pole to the other. Oa 
joining them again, all magnetism disappeared, but ob aep^ 
fating them, it shewed itself again. 

5. We took n steeUdtsk, Fig. 5., of about one ineb is dk- 
meter, perforated in its centre, in which was placed a glaie^ul)^ 

 cont^ning the wire ihrou^ which the electricJjatterif was i* 
|»eatedly discharged. Ail is the sted circular disk ; and CD the 
^le in its centre, through which is stuck the glass-tube, GF. 
The strongest discharges could not make this di^ show a^ 
'aagneUsni; but wh^ it was cut with a chisel in the direction of 
,4By of its diameters, for instance GH, both halves became ma^ 

, , netic, each having a pole opjwsite to the otiier. Thus, GAH 
IniE the north, and HBG the south pole. When again joiMct 
togetlier, no polarity apj)earcd. 

' 6. As it might be suspected that the cutting of the dkk niA 
die chisel made it magnetic, another disk was cut tJirougb, wiA- 
.«ut passing the electric discharge ulnig its axis. Itwaano^ 
Iwwcver, found to be magnetic. 

7. Over a slip of brass ABCD. Fig, 6., was laid a g\asa~pti.1e 
■KLHI. Over the glass, the communicating-wire EF of the 
electric-battery went acrtiss. In the brass was a small hirfe G; 
and in this a steel-needle, not magnetic, was stuck pcrpendicalar- 
♦jr. After passing the disdiarge throu^ EF, it became stRUg^ 
iy magnetic. 

8. I shall now proceed to describe two vm-v convenient electrt- 
-tnagnetic apparatuses, made by my ingenious friend M. Van defl 
.'Boss. They are intended to show magnetism to be commur^ 
'DBbHl to wires through which a galvanic current is cireulatii^ 

ABCD, Fig. 7. is a copper, and EFGH a nine, square pktte,af 
 about'three centimeters adc, kept from touching eacft odier hf 
the interposition of some small piece of wood LM. Both plitlei ' 
.are attached and suspended to slender brass-wires, OP and BS. 
The wire OP entera at P, in the hollow space formed by a case 
of very thin quills inserted together, and two decimeters lotiK ' 
The end of the wire comes out of the quill at the end T, mid 
Ktums, )>eing wound as a sjural round it externally to the other 
end V, where it again enters the quill, and proceeds by a rigKtl 
Knc to S, where coming out, it descends, and is attached to tfie j 
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othv jplfile. . Tho wlude b suspended ia iequilibrium to sonw; 
eilkeii isntwipted thread %Z* It may be obaerved, that the tliSi- 
tanoe P S, ought not to be so large as drawn m the figure, and 
care should be taken to prevent the spiral twisted round the 
qinl]r4xdbe fitmi touching the wires P and S. The plates are now 

dipped in dilute acidy and the whole ie suapeoded at X* Now^ if 
a 4timg xsmg^et is brought near T or ^, it will show a strong 
palaacky, by its attraction or r^pulsion.^ Thus^ the ai^paratus, 
with no other galvanicJbatt^ but the two small plates, shows 
the same pheilomenon for which M. Ampere uses the instru- 
ment represented in Plate ii. Fig. 8. * of that gentleman^s pap«r 
CD dectrtMnagnetism, and which requires a pretty strong galTSi. 
idclbfoe. 

' JVnothcr instrument delineated by M. Ampere, Fig. 2. Plate in. f 
may be more eaaly constructed thus : A brass-wire AC, Fig. & 
ifCSts at its bent end A in a cup containing some mercury, and 
18 very moveable in azimuth round this point The other end 
Cf passes through the centre of a circular piece of thin paste- 
txnrd, and then forms spiral turnings round this circular piece. 
*nie wire is attached by linen or any thread to the (fisk, the 
£ameter of which, in my instrument, is about eight decimeters, 
there bdng about fourteen windings of the spiral. To its end 
B is suspended Hiiodier wire, whose end reaches again the aur- 
fiwpe of the mercury in the small cup D. The wires of the two 
poles df a galvanic-battery are in contact with the mercuiy in 
the cups A and D. It is required that the end of the wire A, 
on whiidh the apparatus rests, should have a Tery free motion 
on a pcnnt placed in the middle. The plane of the disk will 
place itself in a atuation perpendicular to the magnetic meri- 
diian, wh^i the cups A and D communicate with the opposite 
poles of the battery. 

I reodved, some days nnce, the apparatus lately ccmtrived 
in England by Mr Faraday, of which I have not yet found a 
description in any of the Scientific Journals, but which I expe^ 
to find in your next number. This little apparatus works to 
aihvwatii^n. No other shows so clearly the magnetism of the 
coBseetng mite. For if ^ strong magnet is brought n^ax the 

* See this Ji»nM^ Vol, m, Plate VIII. Pig. Sl 
t See this Journaiy VdU IV., Plate VIII. Fig. 7. 



S24 Mr Babbagc on Barotiutrkal Measuretrunta 

end of the pendulum- wire AB, Fig 9. it is strongly attracted *tt 
Believe me, Dear Sir, very mncerely yours, G. Mou.. 

Uteecht, 8th December 1821. 



Abt. IV. — Barometrical Observations made at ike Fall ^ Ui 

StaiMach, ly J- F. W. Hebschej., Esq. F. H. S. L. & E, 

and Chakles Babbage, Esq. F. R. S. L. & E, In a Lg(| 

ter from Mr Babbai^e to Dr Beewster, 

Mt Deab Sie, 

X FEOMisED a short time since to send you on account of SODW 
harometrical observations made by Mr Herschel and myself ai 
the Fall {:£ the Staubbach, during last summer. There arv 
■orae circumstances attending the observations at the foot of Uw 
great fall, which seem worthy the investigation of other travellen 
who may vidt the magnificent valley of Lauterbrunnen, and who 
may have more time than wc had for the inquiry. 

The finest view of this beautiful cataract, is that which pre. 
■ents itself to the traveller on descending the Wenger Alp, on 
liis way from Grindclwatd and Lautcrbrunnen, as it is there only 
that the upper fall becomes visible. 

I have assumed the ground-floor of the inn where we were 
Accommodated, as the point to which all tlie measuremeota are 
(Kferred. There are several reasons for tliis, amongst wluch 
Qiay be mentioned, tliat I had previously determined very ac- 
ipurately its height above the stream which passes through the 
 valley, and thai the observations I made at the inn were not 
completed until the instrument had in both cases been exposed 
b> the atmosphere a full hour. 

We left tlie inn a few minutes after seven in the rooroing, 
and followmg a circuitous path, arrived in Uttle more than an 
hour at a small wooden bridge, which traverses the torrent at 
some distance above the upper fall. It descends from thb spot 
with great rapidity ; and finding it inconvenient to follow its 
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bank, we arrived, by a little circuit, at the foot of the upper falL 
The water descends from a projecting ledge in a wide sheet ; 
and it appeared iliat a traveller might, in any season, walk be* | 
tween the fall and the rock, without being wetted by its waters. 
We now followed the bank, and in a short time, by a very steep 1 
descent, reached the top of the great fall. On the left sid^ J 
looking down the stream projects a rock, over one part of which 
the torrent precipitates itself. From this spot, the valley, aoA' I 
the trees at the foot of the fail, are visible ; but that ptnnl wherf f 
the water reaches the ground caimot be seen. The stream had' -i 
worn a channel in the limestone rock for some distance abov* J 
the fall ; and after being precipitated over the edge, at aboiA 1 
Sony feet below, strikes very obliquely agiunst a rock on tbtf J 
left side. This gives It an inclination in its downward courstt}' I 
which makes it appear to be slightly convex towards the uppev I 
part of the valley, unless there is a current of air along it, i 
other causes intervene to prevent it. The following are the obc  
Bervatlons from which the heights were deduced : 



Stitioh. 


Hour of Day. 


Borome- 


Attached 
Therm. 


Detached No. of 
Therm. Obs. 


Inn at Laulerbninnen, 
SWuhbach Bridge, - 
Foot of Upper Fall, . 
TopoftheGrcEiFaU, 
Inn at LBUIerbninnen. 
Foot Df the Grew Fall, 


7 10 A. M. 

8 30 

9 15 
9 SO 

11 7 
1! 20 


Inchea. 
a7.18S 
85.7675 
S6.0g6 
26.1402 
2T.I8S 
8T.I137 


Fnhren. 

61 

&9.S 
6S.3 
56.3 
67.8 


9\2 I 

10.1 a 
lai 1 

10.8 3 
10.8 1 
11.B 4 



The two observations made at the inn have been reduced and 
interpolated in the table below : 



1 


Hour of Day. 


Barome- 


Thcrmom. 


Dctaclied 




t" 10 A, M. 

8 30 

9 IS 


Inchra. 

87.1851 
27.185* 
27.1856 


Fahrenheit. 
56°.3 
do. 
do. 

lio. 


12.38 
12.75 

12.88 
13.88 
14.63 




11 7 
11 30 


27.1860 
27.1963 









From these I have deduced, by calculating the observations 
according to M. Rnmond's method, ihe following heights; 
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Bridge over the 8taubfaach» above the Inn at Lanterbnumeiiy 
Foot of Upper Fall above Inn, - - • 

Top of Iht Gnat Fall above Inn, ... 

Foot of Gnat Fidl abowe Ino, - - «- ' 

Hei|^ of Great FalJ» 



UMfl.. 

tOTftS 
7M 



Mr Heracbely using almost the same data^ and cafenhthyty 
the tabks of Oltmanus^ has arrived at resoltft neari^ odnofinl 
with these; 

The stations where we placed the barameter are easily ibiind^ 
eareept that at the foot of the great faliy yrkach I wHi now di^ 
scribe more partteular ly. 

A* you approach it by a path at the ride of the stream lAicK 
flows from it, the lower part of the fall qipears partly hid by a 
heap[of debris, conristingof small stones brought down by tbetoir- 
reit The litde hiU which is thus filmed, is alBBost banei, aid^ 
iaelosed by wooden palings. We chose a ritoatiaa wlieie die 
eye w» neariy on a le^el with the spot where the water readiii 
the ground ; and looking for a spot on the hillock, aa fear aa we 
could from the spray of the fall, and on the same levels we no- 
ticed a few shrubs^ and at that spot placed our barometer. As 
ytm cross the tailings, it is on the right hand, very near them, 
and at the b^iuiing of the few shrubs that grow there. Al- 
though the atmosphere, both in the valley and on the mountain, 
was perfectly calm, in the neighbourhood of the bottom of the 
fall there was a strong but irregular current. We made four 
observations, and as they differ considerably, we took the meaiia 
They are as follows : 



No. 


Barometer. 


Attiiched 
Th^mom. 


Detached 
Thermom. 


Bb 
Bh 
Bb 
Bh 


1 
2 
3 
4 


Inches. 

27.12« 

27.106 

27.113 

27.110 


Fahrenheit 
58'* 
57.9 
57.8 
57.8 


Reamur. 

11^8 

do. 

do. 

do. 


27.11375 



The first of these differs so much from the mean, that it ought 
to be rejected as a bad observalion ; and I should have omitted 
it, if the others had been more accordant amcHigst each cxiher ; 
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bol iiMde it with much care, sod was a caaaideniiic thus he* 
bm I irfrful layittlf of the adjustments of the two levda. Hr 
iliBffhiil wiB IB the mean time taking the tempemtme of the 
aiMierv wfaidi heibund tobe thesame aathatof theair; wfaalgt 
at tlie point where it quits the summit, it was between two 
and three degveea of Reamnur colder. I now held my hand- 
btrohkef to protect the instrament from the wind and mist pro- 
dnced by the fisdl, wUkt m j friend made an observation* This 
bi No. 2. Finding it so very different from mine, I again made 
one with oonoderahle care, Na 3. and then Mr Heraehel made 
No. 4. Amongst some hundred obsenraticHls, I fasve not met 
foth instances of cor differences amoimting to half or even a 
(foarter of that which ckcutb here; and from the care with whidi 
ib» dbaervatioiis were made, I oandude some cause of irregu* 
larity operated, of which we were not aware. There are two 
c i wmmH t an c e s which seem to have some influence on these ie« 
s^^ one is the state of the atmosphve at the fioot of the fall, 
and as high as a thousand feet above it, being in a state of satu* 
fwaofom. with regard to mcnsture ; the other is the violence of 
di9 wind which is fiirmed by the descending tanent^ and whidb 
eddies about with rapidity in all directions. Notwithstanding 
the di£Rerenoes in the observations, I am inclined to believe the 
mem to be extremely near the truth. At the bottom of a mes* 
dow immediately below the inn, there is a small stream, and a 
fidKboK at its juncticm with the river which waters the valley of 
LaiitcrlNrimnen. The ground-floor of the inn is 114.6 feet above 
this spot I remain, my Dear Sir, truly yours, 

C. Babba<3S. 

PoRTliAIID PlICI, > 

ntc T. idsi. ) 



Ant. V.-— Qit the DeterminatUm of curiam Secondary Faces in 
Ctystdk, which require neither Mecuurement nor Calculation^ 
By A. Levt, M. A. of the Umveraty of Paris. Communis 
cated by the Author. 

JL HB observation (^ the several polyhedrons, or crystals {»i&- 
sentedbythe same crystalltsed substance, naturally leads us to in- 
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quiie, whether tliere is any relation between these difi»«nt 
Many temarkabJe results have be«n obtained by the im 
tion of this question. These results, toother with the necessai 
inetliods for verifying their exactness, and resolving the problen 
to which they ^ve rise, compose the sdence of crystallograpbj^ 
The two principal facts hitherto ascertained, are, 
let, Tliat for a g^ven series of polyedral forniB belonging W 
the same substance, a simple solid can always be assigned, from 
which all the others may easily be derived, by the replacement 
t its edges and angles. This solid is called the Primitive fcam 
f the substance. The others are called Secondary, The factf 

- of the primitive are colled primitive faces ; thtde of the sccoiti^ 
ary crystals secondary faces. Two edges of the primitire m 
said to be similar, when they ore of equal length, and intersect 

k'tions of planes equally inclined. Two plane angles of the pri-' 
mitive are similar, when they are equal, and formed by similar 
edges. The primitive form is generally found among the o^ 
tals offered by the substance, and when put in a proper positidv 
felatively to any secondary crystal, all its faces, or at least son* 
of them, are found to be parallel to the direction of the clcavajl 
of that secondary crystal. 

The mode in which the secondary forms are derived frtan t» 

\ {nrimittve is this : Let oa, ob, ac, Plate II. Fig. 10. be the direw 
tioDS and lengths of three of the edges of the primitive, meeting 
at a solid angle o. Then any secondary crystal may be so placed/ 
r^atively to theBe three lines, that any one of its faces is founct 
to be parallel to such plane as ABC meeting the lines oa, ok 
oc, in A, B, C, whose distances to o, oA, oB, oC, are found «■ 
speclively to be very simple multiples, m, n, P, of oa, ob, (fci 
or two of them being very simple multiples, the third ts infinite. 
If the plane ABC was drawn parallel to a secondary fao^ 
replacing neither ,the angle o, nor any of the edges meeting 
in o, but some other angle or edge of the primitive, thi» 
plane might meet one or two of the lines oa, ob, oc in some 
point of their producement. oa', ob', oc'; but the distances of 
those points to o, would still be »mple multiples of oa, ob, at. 
From this mode of derivation, it results, that in secondary crys-, 
t^s, the derivations alone of the faces arc considered, and Uirf 
two identical secondary forms are neither two equal or two ■inii' 
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 Although there are three indicea, m, n, p, iox each secondarj- 
face, the number of unknown qu amities is really only two, -> and- 

Two conditions are therefore sufficient and necessary to deter- 
-^ne them. These conditions are generally the incidences of 
the face upon two known planes of the crystal ; and when they 
Are such, ealcuiation alone can determine the law of decrement. 
But in numerous cases, the observalJon of the face to be deter- 
mined, having two of its sides pai'allel to two edges of the crys- 
tal, whose positions relative to the primitive arc known, will be 
sufficient to resolve the problem, without the assistance of either 
goniometer or trigonometry. Thus, in Fig. 11. which represents 
a portion of a crystal, the indices of the planes 1, S, 3, 4-, being. 
known, those of the plane 5 may be obtained, from the circum- 
stance of its two sides ed, ef being parallel to the intersection 
of 1 and S, and that of S and 4. Before explaining how this 
con be done, it is proper to remark, that these parallelisms are, 
m most cases, easily ascertained by the eye alone, from the nar- 
rowness of the planes bounded by the parallels. The dispro- 
portion of the faces of the crystal Qf\en facilitates this kind oT 
observation. Besides, when the planes of the ci-ystal are suffi- 
ciently brilliant, the reflecting goniometer will readily dedde if 
the parallelism does exist or not, and even discover those that the 
eye could not suspect. For it is obvious, that when the crystal 
is so adjusted, as to give horizontally the reflections of an hori- 
Kontal line upon two different planes of the crystal, any third 
plane, upon which die reflection of the same line would still be 
horizontal, must be parallel to the intersection of the two ^rst. 
Hence, when the reflecting goniometer is used, after having ad- 
justed two faces of a crystal, it will he of importance to ttim it 
completely round, in order to ascertain if there is any other foce 
parallel to the intersection of the two first. 

Now, to resolve the proposed problem : Let wij, n,, p,, be tjift 
indices of the plane 5, relative to three edges, oa, ob, oc. Fig. \^ 
of the primitive; vi^, "4,^4, those of the plane 4, and. sooit^ 
What is to be done, is to find the values of «ij, Wj, p^, whe% 
all the others are known. Let oa, oh, oc, be taken for three- 
axes, co-ordinates, and ar, y, s represent the co-ordinates of ai^ 
point parallel to them. Theivfl, j,c being, as before, the lengthfr, 



0f'lhe three edges oa, o\ oc, the equation of the plane 5, wilt 



+ z^. + z^-l- 



andb that plane cuts the three axe% at distances from Oy etfix^ 
iom^ OjHg hi pg c. In the same maimer tlie equation^ of the 
four planes, 1, S, 3, 4, will be respectively. 



^ . y . ^ 



m^ a n^b p^ 



=r 1. 



+ ^+~=lv 



m^ a n^b pg c 

^ . y 



i/riy a n^b p, c 

^ % y \ ^ 



= 1. 



+ -^. + -^.= 1. 



* ' m^ a n^ b p^ c 

To eiq^M'ess that the intersection of 1 and & is parallel to.tha^ 
6f 1 and S, it is [Sufficient to write that their projections upon a 
third plane are parallel ; since those two lines are in the same 
jdane \. By eliminating z between the two first equations, the 
equation of the projection of the intersection of 1 and 2 upon 
t^ plane odb is obtained ; 

Km^p^a m^PtaX . (n^p^b n^p^b ) p^ p^ 

. In the. same, mann^, the equation of the projectibil of the Une 
of intersection of 1, ai&d 5, is, 

^Xtntpt^a rrifp^a) ^Xn^p^b n^p^b) p^ p\ 

These equations being those of parallel lines, the ratio of the 
cbdffidents of x mdiy in the firsty must be equal to the ratio of 
the coefficients of w and y in Xht second. Thi$,'afteF reduction, 
pves, 

m^n^"'^gn^)^m^ m, (p\ n^—n^p^)^ — Wi n, (p^mi—mj^ p^)^. 

By changing in this equation m^, ^^i>Pi i^^ ^si ^5 P59 ^nd 
m^ 9»g, p^y into m^, n^, p^y we shall get the equation expressing 
ike jparalleltsm between the line of intersection of 5 and S, and 

<i2 
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that of 8 and 4. From these two equations, the values of ^ 
and-^ are readily found. 



r/ig 



^5 



•»5 



/-^ i~Y-'- !_Y.r_i_. L.Y^J^_-i 

Vpi^^ Pfl»»lA»»5P4 Pz^A^ ^""iPi. ^aPlA^3P4 «4i 

By writing in this formula m for w, and reciprocally, the va- 

lue of ^ is obtained. 
n^ 

If the two faces 1 and 9, are supposed to be parallel to a dia- 
gonal of the primitive — to a&, for instance, then the new face 5 
will be parallel to the same diagonal. In that case, m^ =^i9 

and wig ;= w«, the values of ^ and ^ become both the same, 

m^ n^ 

and^ by reduction, equd to 



(^5 ^4 — ^g W4) 



VW3P4 ?3^4>' ^^3^4 Psm^/ 

^ij^iji^i» ^2J^29/^2> J^^-ve entirely disappeared from this 
formula ; and it should be so, since the condition of being pa- 
rallel to a diagonal of the pimitive, does not depend upon any 
secondary plane. If the two faces 1 and ^ are parallel to an 
edge, to oc, for instance, then 6 is parallel to the same; p^ and 

j9g are infinite. The values of ^ and ^ become so too, 



nis n^ 



when the infinite is substituted forp^ and p^ in the general for- 
mula. But if, before making the substitution, we divide the 
one value by the other, we then get 



1 

^B _ «5 P* 


1 


«5 1 


1 



^5^4 '^aP5 

These three formulae, the first principally, are not very simple ; 
but.it must be observed, that the problem has been resolved in 
ihe greatest degree of generality. In most cases that occur, they 
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tnll be cannderably simplified, and frequently dispaised with. 
They might have been obtained in a very di£Perent way, by a se- 
ries of similar triangles. The preceding method has hei&x thought 
more ample and more direct. However, as the other may be 
used with advantage in some cases, it will not perhaps be useless 
briefly to indicate it. 

% By the ejctremity c of the edge oc of the primitive, JFig. 12., 
let tlie planes cH6, cKL, cMN, cFQ, be drawn parallel to 1, 
2, 3, 4, the distances oH, oG, &c. will be known, and equal to 

—^5, — i a, &c. The intersection of 1 and 2 will be parallel to 
fi Pi 

o£, that of 3 and 4 to oF. The new plane 5 will therefore be pa- 
rallel to the plane oEF ; and if the line £F is drawn, oA will be 

equal to — , and oB to — ^. Now, to find the values of these, let 

Ps P9 

ER, F^, be drawn parallel to oh. It is very obvious, that 

knowing oG, oH, oK, oL, the values of £R, oR may easily be 

found by amilar triangles. Those of F* and os are not more 

difficult to obtain, and from these four, oR, RE, os^ ^F, the 

values of oA and oB are easily deduced. TBis would lead to 

the same formula. 

These formulee, although they are complicated, are remark- 
able. They ccHitain neiUier a, nor J, nor c. Therefore, the li- 
near dimensions of the primitive form are not requisite to deter- 
mine the laws of decrements of the faces under con^deration. 
This remark proves, also, that it is not possible to find the va- 
lues of the linear dimensions of the primitive, from any obser- 
Tation of parallelism between the edges of a secondary crystal. 
The values of ^i, Wj, p^, &c. being simple numbers, it is ob- 
*vious« from the nature of the functions of them, which repre- 
sait the values ofm^^n^^p^, that the values of these last quan- 
tities will never be very large numbers. It is necessary to 
add, that when these formulae are used, tw ^ , for instance, must 
be.Uidcen negatively, if the face whose indices are tWj, ^u J^i> 
<;uts the edge oa. Fig. 10., in its prolongation oa\ The same 
observation applies to any other index. \ 

To shew at once the importance and use of what precedes, I 
shall apply it to the determination of the several modifications of 
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I fiie Ifcd Oxide of Coppgr and the Oxide of Tin, which 
I I^Uips has given in the 1st and Sd volumes of the Transactioiilf 
. tf the Geological Society. 

Mr Philfips, in his paper on the Red Oxide of Copper, h 
described idx modifications of that substance, tiie incidences 
the planes of which he could not measure. Out of these sii^ 
five may, however, be determined without knowing any ajigl^ 
supposing the parallelisms which exist in Mr Phillips' drawingf. 
to be correct. 

For this investigation, it will be more ^mplc to consid^ tlW 
cube, instead of the octohedron, as the primitive form of thflf 
subBtaoGe. Once the indices rclaljve to the cube are ki3ow% 
those relative to the octohedron may be obtained without difiy 
culty. 

Let oa, ob, oc. Fig. 13., be the edges of the cube^ to wbi(^ 
[ ^ the secondary faces are to be referred. 

It is evident, ^rst^ That tlic faces of the octohedrott residl 
Jiom a decrement by one row upon the angles of the cube, andj 
fxmsequently, that the three indices of that face which replaced 
the angle o, will tte equal to each other. 

Second Modification. — The planes of this modification being 

those of the rhomboidal dodecahedron, result obviously from a 

decrement by one row upon the edges of the cube ; so that, of 

the three indices relative to any one of them replacing one of the 

edges o«, ab, oc, one will be infinite, and the other two equal. 

Fifth ModiJkathn.—'Fhc Fig. 81. (Plates to the 1st vol. of 

r &e Trans, of the Geol, Soaety), shews that one plane of tlui 

I nodification is parallel to the diagonal ac. Fig. IS., and to the 

' intersection of the two planes of the second modification wliitlt 

f^Iace the edges oa, oc. The )iew face being parallel to a di*. 

eonal, the second of the preceding formula; must be used, lo 

the present case, m, = 1, », = 1, p^ = oo, m^ = oo, n^ = 1, 

p^ =:!. These substitulionB being made, the value of ti ij 

found to be equal to 2. Therefore, the fifth modificadon re- 
sults from a nt by two rows in breadth upon the angles 
of the cubf 

Third , lie planes of ihls modificatioa are 

evidently p ^^s of the cube, and one of them is 
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sih&f, hyVigi^ iOT. peraM to the intersection of the two planer 
of ibe fiflSi modificiitiony replacing the angles adtj ocdy Fig. 4. 
Hete the third fixrmula must be used, and the following vdues 
subfllituted in it. 

W^rra p3=:2 n5=l. 

 
Then,^ = 2. 

. ' . . . . . • 

13ierefare, the third modification is the result of a decrement 
by two rows^in breadtb on the edges of the cube. 

~ Sia:^ Jfodifi^ 107* shews that one plane of this 

mp^ficaHon is parallel to the intersection of the plane of the 
St^ parallel to die diagonal ac, and the plane of the second mo- 
dification which replaces the edge oc^ and al^q ta the line of in*^ 
tersectioQ o^the face of the octohedron winch replaces the iupgle 
o/and the plane of the third which replaces the edge oc. Tb^i^ 
jbre,' here 

Wj =2 /?j =2 W^ =:1. 

m, = 1 fij =1 Ps = l, 
wi^ = 2 n J = 1 J94 = »* 



.  • *■• 






These values being put in the first fbrmula, give 
the same values when substituted in -^, give ^-^ =; 3. Ther^- 



^5 W5 



fi>re,|7^ : fi»^ : n^ : : 6 : 8 : 2. The planes of the axth modifica* 
tSfm may be consequently considered as the result of an inter- 
mBsdasety decrement by nx rows parallel to oc^ three parallel to 
^Oj and two parallel to oft. 

* As to the fourth modification, there are not suJSScient data to 
determine it, no other parallelism being observable than those of 
life planes of this modification with the edges erf* the octohedron. 
The indices (^ the five others being now known, nothing is 
easier than to calculate the incidence of any two of their planes. 
I shall how examine Mr Phillips^ paper on the Oxide of Tin. 
Its merit is so well known, that I think it almost useless to say, 
Aat the remarks I am going to make upon it wiH in no way 
diminish iti^ value, which principally consists in having measured 
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with great accuracy the inddences of the {Janes ci moit of the . 
modification^ he has described, and in having giv^ drawings of 
a great many varieties, which, though inexact, ar^ pierfectly suffi- 
dent to convey an idea of the form. 

Twelve different modifications are mentioned in this paper, 
Tor nine of them, the angles of one plane of each upon two 
different faces are given. Eight of these may be determined 
without knowing any angles. But first it is necessary to cor- 
rect some errors in the drawings. 

From the angles given, it necessarily follows, that the planes 
of the seventh modification should not only be parallel to the in- 
tersection of 1 and 1, as it is indicated in the .figures^ (see 
Plates 18, and 19* to the $d volume of the Transactions of the 
Greol. Soc.), but also to the line of intersection of 2 and 5. - 

S(%, That the planes of the sixth mpc^cation parallel to the 
lateral edges of the prism, should also be parallel to the inter- 
section of two corresponding planes of the seventh modificfition, 
the one belonging to the superior, the other to the inferior sum- 
init of the crystal ; or otherwise^ that the line of intersection .of 
the sixth and seventh modification should be perpendiciilar to 
the lateral edge of the prism. 

All the drawings in which th^se parallelisms do not exist, are 
consequently incorrect, or the faces marked with the same fi- 
gure do not belong to the same modification. These parallel- 
isms are the essential character of the sixth and seventh modifi- 
cation, in the same manner as it is the essential character of the 
4th, 6th, 6th, to be parallel to the axis of the prism, of the face p 
to be parallel to the intersection of two adjacent planes of the 
second modification"; and unless it is argued that it is not neces- 
sary to indicate the latter parallelisms in the drawings, I see no 
reason why the former should not be preserved in the represen- 
tation of the crystal. 

Now, nothing is easier than the determination of the modifi- 
cations. For the sake pt simplidty, I shall here, as in the red 
oxide of copper, assume an hypothetical primitive form. It will 
be a square prism, whose lateral faces will correspond to the first 
modification. altitude of which wijl bo determined by 

supposing t '^e produced by ^ decrement by one 

pw on the i 
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Then, obviously, 

The seoond modificaUon will be the result of a decrement by ' 
:wo'row9 in height on the edgea b of the bases. 

The third is then the base of the prism. 

The fourth, from a decrement by one row on the lateral 
edges. 

' The fifth can only be determined by the incidence of one of - 
its planes cm 1. The angle given by Mr Phillips makes it the 
result of a decrement by three rows on the lateral edges. 

From the two parallelisms mentioned before, relative to the 
seventh modification, and by the use of the second formula, it ' 
will be found, that this modification is the result of a decrement 
by five rows in breadth on the angles of the lateral faces of the 
prism. 

The sixth modification, from the parallelisms before ascer- 
tuned, will, in ai\, analogous way, be found to result from a de- 
crement by five rows along the lateral edges, 

The faces of the ninth modification are at once parallel to an 
edge of the base of the primitive and to the intersectiou of two 
planes of the seventh modification, (see Plate 21.) They are 
therefore produced by a decrement by five rows in height on the 
edges of the base. 

Xiasdy, the eleventh modification is produced on the same 
edges, by a decrement by one row being parallel to the line of 
intersection of two adjacent faces, Plate 23. There would be 
no difiiculty now to find the indices of these modificadons rela- 
tive to the octohedron, and to calculate the incidences of any 
two planes having once measured 2 on 1. 

The conclusions to be drawn from the preceding observations 
are, that the paraQelisms which frequently exist between the 
edges of a crystal, are of great importance ; they are a proof of 
the simplicity of the structure. They enable us, without mea- 
surement, to determine a secondary face, when they are observed 
to exist between two sides of that face and two known edges of 
the crystal. The measurements in that case ha\e no other use 
than to try the accuracy of the goniometer, and the perfection 
of the crystal. When a crystal is described, these parallelisms 
should bp carefully mentioned : in the rough drawing^, they 
shpqld be preserved as^ nearly as possible. In exact drawings, 
the orthographic projection should always be used. 




Art. \\.— Oh Uie Effects of Magnet'ttinon Chrimometert. By 
Pbtek Lecodnt, Esq. *. Iq a Letter to Dr Bdewsteb. 

SiK, 

X HE following observations on Chronometers are much at 
your service, if you think them worthy a place in your Jourual. 
I find by your last Number, tliat the subject of the iitm in 
aliips alfecting Chronometers, lias employed Mr Barlow's atten- 
lion as well as ray own, and that he attributes it to the same 
cause tliat I do, viz. a portion of fixed magnetism in the steel 
c£ the balance or its spring. For my part, I tliink it will not 
be found possible to ascertiun any shiprate for chronometers, 
which ^all correct the errors arising from this cause, from the 
direction and strength of the attraction of the iron in a ship 
undergoing such considerable changes as it does in diSerent 
dips. I always considered the remedy to lie alone in the hands 
of the maker, who should carefully ascertain that no steel what- 
ever in a chronometer possesses any fixed magnetic quality; 
and I pointed this out to a chronometer-maker in London, in 
November 1820, shewing him, amongst a number of balances, 
those which liad any portion of fixed magnetism, and those 
which had not, &c. ; but it is requisite, that, in this respect, not 
only the balance and its spring should be attended to, but that 
all the steel in the instrument should be deprived of this qua- 
lity, particularly the atcel-spindles of the fusee, barrel, &c., for 
it is to magnetic attraction, residing wholly in the machine^ that 
I attribute the alteration which takes place in the rates of chriv 
nomctcrs on shore in different parts of the world, and which is 
oflen very considerable. These attractions may act in several 
ways; if there is fixed magnetism in the balance, and variahte 
magnetism in the spindles of the wheels, the rate may be alter- 
ed by any considerable alteration in the dip, as the direction 
and strength of the variable magnetism will thereby become 
changed ; the same effect may be produced, if the fixed mag- 

* Hi Lecou W known to the public by his inlerciling vork "On 

Ihc Changeable 'ies possessed b; »1t Iran Bodies, and the AiSc- 

renl effcclB proi n thipa' rompflsBEs, fiom the positipn of the 

ship's Jiead hcin 0. Some account of his Ol>seivatioae will 
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np&sm b in the ^[wadles of the wheels, &c. and the variable 
magnetisih in the steel of the halance,— the balance-spring will 
likewise be acted on under similar drcumstances. I sl^ould 
therefore think it absolutely necessary, that all the steel in the 
mufhime should be divested of the fixed magnetic quality ;«— 
the variable ones will have no effect on each other : this can al- 
wajs be done by the action of Qre, and if the mechamc^ in the 
pijocesi^ of : hardening and tempejnng the steel, always carefully 
cools it in a direction at right angles with the dipping-needle, it 
yriU rarely be found to possess any portipn of fixed magnetism, 
as, csdl the contrary, it will be found, that small steel bodies, if 
heated red hot, <md cooled in the direction of the dipjping- 
T^ed^Cf w31 ofien acquire this quality. 

I am of opinion, that this fi^ed magnetism, if carefully ex- 
cluded from the machine at first, will not be found to return 
from the continual motion of its parts. 

Ji very necessary precaution with respect to the use of these 
instraments, is always to hai)g them up on board ship at a con- 
siderable distance frpm the compasses. I have known an exceU 
lent phronometer rendered useless for the time, by being kept 
witjiia two feet of the cabin compass, and which, when removed 
jto a diiPerent part of the cabin, performed remarkably well. 

While, on this subject, I cannot help expressing my surprise, 
that although it has long been shewn that the true form for the 
teeth. of machinery, which will prevent friction, is that of an 
arc of an epicycloid, yet this has never been adopted in chror 
nometers. I can only suppose it to arise from the difficulty of 
reducing such sinall teeth to the (ona of that curve. If I 
thought it likely that the makers of these instruments would 
adopt this form of the teeth, I should be happy to propose an 
easy method of arriving at it for the smallest wheel used in 
^em *. I am. Sir, your obedient Servant, 

His Majesty's Ship, Queen Charlotte, "I , PetER LkcOUNT, 

Portsmouth Harbour, [- Midshipman in the Royal Navy, 

* A simple and practical method of giving the epicycloidal form to the teeth 
of small wheels, is a desideratum in Mechanics, and Mr Lccount will do a great 
service to watch and clock makers by communicating l^js methods — Eo, 
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Art. VII. — Extracts Jrom JOr Hibbbrt^s Description^, of Ae 
Shetland Islands. 

Ju HE learned and valuable work from which we have madie 
the following extracts, has been just publi^ed by Dr Hibbert, 
under the title of ^^ A Description of the Shetland Islands^ 
comprising cm Accownt of their Geology^ Scenery^ AntiquitieSt 
and Superstitions,'^ and will be perused with much interest by 
the geologist, the antiquary, and the general reader. 

As our geological readers have already been made acquainted 
with Dr Hibbert^s Mineralogical Survey of Shetland, through 
the medium of this Journal *, we shall limit our extracts at pre- 
sent to those objects of general scieji^e which will be more inte- 
resting to another class of readers. 

I. Account of the Pursuit and Capture <yfa Drove of Whales. 

I had landed at Mr Leisk's of Burra Voe in Yell, when a 
fishing-boat arrived with the intelligence that a drove of Casing 
Whales-f- had entered Yell Sound. Females and boys, on hear- 
ing the news, issued from the cottages in every direction, makbg 
the hills reverberate with joyful exclamations of the event. The 
fishermen armed themselves with a rtjde sort of harpoon, formed 
from long iron-pointed spits; — they hurried to the strand, launch- 
ed their boats, and at the same time stored the bottom of them 
with loose stones. Thus was a large fleet of yawls soon collect- 
ed from various points of the coast, which proceeded towards the 
entrance of the Sound. Some slight irregular ripples among 
the waves shewed the place where a shoal of whales were ad- 
vancing. They might be seen sporting on the surface of the 
ocean for at least a quarter of an hour, disappearing, and rising 
again to blow. The main object was to drive them upon the 
sandy shore of Hamna Voe, and it was soon evident that, with 
their enemy in their rear, they were taking this direction. Most 
of the boats were ranged in a semicircular form, being at the 
distance of about 50 yards from the animals. A few skiffs, 
however, acted as a force of reserve, keeping at some little dis- 



• Sec this Journal Vol. I. p. 296. and Vol. 11. p. 67. 

-|* The Ca'ing Whale, under the name of Ddphinua Dtductar^ is figured in Cap- 
tain Scorscby's work on the Arctic Regions. It seldom exceeds 22 feet in length. 
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tsmoe from die main body, so that they might be in readiness to - 
intercept the whales, should they change their course. The 
sable herd appeared to follow certain leaders ; who, it was socm 
feared, were inclined to take any other route than that which 
led to the shallows on which they might ground. Immediately 
the detadied crews rowed with all their might, in order to drive 
back tlie fugitives, and, by means of loud cries and large stones^ 
thrown into the water, at last succeeded in caudng them to re- 
sume their previous course. In this temporary diversion from 
the shore, the van of the boats was thrown into confusion ; and> 
it was a highly interesting scene to witness the dexterity with ' 
which the Shetlanders handled their oars, and took up a new 
semicircular position in rear of the whales. Again the cetacea 
hesitaited to proceed into the inlet, and again a reserve of boats 
intercepted them in their attempt to escape, while a fresh line 
of attack was assumed by the maia body of the pursuers. It^ 
was thus that the whales were at length compelled to enter the 
Harbour of Hamna Voe. Then did the air resound with the 
shouts that were set up by the boatmen, while stones were flung 
at the terrified animals, in order to force theni upon the sandy 
Aoreot. a small creek ; but before this object could be effected, 
the whales turned several times, and were as often driven back. 
None of them, however, were yet struck with the harpoon ; for- 
if they were to feel themselves wounded in deep water, they- 
would at all hazards betake themselves to the open sea. The 
leaders of the drove soon began to ground, emitting at the same 
time a faint rhurmuring cry, as if for relief; the sand at the 
bottom of the bay was disturbed, and the water was losing its 
ttsospaxeocy. The shoal of whales which followed increased, 
. as they struck the shore, the muddiness of the bay; — they mad-* 
ly rolled about, irresolute from the want of leaders, uncertain 
of th^r course, and so greatly intimidated by the shouts of the 
boatmen, and the stones that were thrown into the water, as to 
be easily prevented from regaining the ocean. Crowds of na.. 
tives of each sex, and of all ages, were anxiously collected on 
the banks of the voe, hailing with loud acclamations the ap- 
proach of these visitants from the northern seas ; — ^and then be- 
gan the work of death. Two men, armed with sharp iron. spits, 
rushed breast-high into the water, and seizing each a fin of the 
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ncarcsl wliale, bore liim unresistingly along to Uic shallowesf 
part of the sbore. Oac of the deadly foes of this meekest of tbe 
inhabitants of the sea deliberately lifted up a fin, and beneatb it 
plunged into the body of the aniraid the harpoon that he grnf^' 
ed, so as to reach the large vessels of the heart. A long stated 
of insen»bihty followed, succeeded by the most dreadful cofc' 
vulsjons ; the victim lashed the water with his tal, and deluged! 
the land for a considerable distance : another death-like psns^ 
ensued ; throes still fainter and fainter were repeated with shcat^ 
er intermissions, until at length he lay motionleBS on liie' 
strand. The butchers afterwards set oft' in a different direction,' 
being joined by other pcrsone assuming the same funclioni. 
female whales, appearing, by their liasty and uncertain coarse^ 
to have been wrested from their progeny, and sucklings no leai' 
anxiously in quest of those from whose breasts they had re- 
cdved thdr nutriment, were, by the relentless steel of the hat~ 
pooner, severally arrested in their pursuit. Numerous whtto 
which had received their death-wound soon lined the bay, 
while others at a greater distance were rolling about among the 
muddy and crimsoned waves, doubtful whither to flee, and ap. 
pearing like oxen to wait the return of their slaughterer. Wan* 
ton boys and females, in their anxiety to take a share of tlie' 
massacre, might be observed to rankle with new tortures thft 
gaping wound that had been made, while, in thar blood-thirsty 
exultation, they appeared to surpass those whose more imme- 
diate duty it was to exiiedite the direful business. At length 
the sun set upon a bay that seemed one sheet of blood : not a 
whale was allowed to escape ; and the strand was strewed over 
with carcases of all sizes, measuring from six to twenty feet, and" 
amounting to not fewer than eighty in number. Several of the 
natives then went to their homes in order to obtain a short re- 
^»se ; but as the twilight in dils nortliem latitude was so bright 
as to give little or no token of the sun's departure, many were 
unremittingly intent upon securing tlie profit of thdr labour, by 
separating the blubber, which was of the tliickness of three or 
four inches. It was supposed that the best of these whales 
would yield about a barrel of oil ; and it was loosely computed 
that they were on an average worth from L. S to L. 3 Ster- 
ling o-pipce, the vnhie of the largest being or much as L.6. 
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.- ThedfiyiaiQiiof th0 fHrofils that accrue firomthcM^haledy'Wttd^ 
fram y€^.aQ(ne»t timely regulated by strict laws^ which on tbc^ 
uitrpducticm of feudality .'varied from those of Denmark, ^ ^ As 
^oof^^, sayd Mr. Giffiird, ^^' as the whales are got- ashore^ -the 
9ailk of Uie p^ridb is adv^iiaed, who comes to the plaoef-aiid 
takes care^tbat none of. them are embezaled ; and he'te^ueiiit^ 
ihe Admiral thereof, .who forthwith ^goes theie, and hcMsa 
CoiMt) where the Fiscal' presents >a petition, narrating the numJ 
her of wh|ile% how and where drove ashore ^ and that the Judge 
thereof may give judgment thereupon, according to law imd the? 
country practice^ Whereupon the Admiral ordains llie whales 
driven on shore, to be divided into three equal parts ; one of the 
parts, to beloi^ to the Admiral, one part to the salvers^- and 
qiie4hird to the proprietor of the groimd on which ' the wjbaleii 
ai^ drivjen ashpne ;, and he a^^xxnts two honest men, wAio- ore 
judicially fiTwom, to divide Uiem equally. The nnnister or vicar 
c^hui^s the. tithes pf the whole; and commonly gets^it ; the Baitie 
also claims the beads, for his attendance, and if the Admiri^ 
finds he has done bis duty, the heads are decerned to him^ 
otherwise notr In consequence, however, of frequent dit^niteflr 
that took ^^ifit^ on this, tripartite division of the whales, ihe Earl 
of Morton,: who was invested with the droits 4)f Admiralty, i^ 
pears to have compounded with the. Jailed proprietors of Sliet«' 
land, by agreeing to accept a definite. sum for his sliare of ih& 
capture; but his successors have, I believe, relinquished' the' 
clmm , altogether, 

 II. Account affile. Ling Fishery at the Haaf. . 

 On. the- tk^th of the parish of Northmavine; the low hilfy' 
iic^ges, £^Hied by the sea into deep fissures or caverns, termi^ 
riaie in a line of ragged coast, agreeably diversified by a long 
narrow peninsulax>f green land jutting out far into the Northern 
Ocean,- wlii(^ is halned Feideland^ an appellation of true Scan- 
dinavim origin, that is'explsdned by Debes, in his description' 
ef Feroe. He observes, that where grass is found so abundant 
And juiey,.that oxen feed thereon both winter and silii^mer, such* 
{daces ate named FMekmds ; and it is very remarkable, he' 
adds, that where there are any Fddelands> they invariably turn 
to the north-east and north. Every where the coast is a^^rfuny 



24* Ej:tracisfrom Br Hibbert's Dcscriptum 

wild, tlie peninBula is broken on each side iato steep precipieee^ 
exhibiting now and then a gaping chasm, through which the 
sea struggles, while numerous stacks rise from the surface of at^ 
turbulent ocean,— the waves beating around them in angry aai-y 
tumultuous roar. This is a great station for (he ling fishery,- 
which commences in the middle of May, and ends on the 12th, 
of August. When any fishermen resort, for the first lime, to a 
convenient place of this kind, they are allowed by the law to,, 
build for themselves huts, on any site which may be uninclosed, , , 
uncultivated, and at a distance of not more than 100 yards from , 
the high water-mark. These are constnictctl of rude stones, ,^ 
without any cement, being made no larger than is sufficient lo 
contain a six-oared boat's crew. The men form the roof aSt' 
tJiin pieces of wood, on which tliey lay turf ; — tliey tJien strew a ^ 
little straw upon the ground, and snatcli from their severe l».,^ 
hours a short repose. On the narrow isthmus of low maishj;)! 
land, tliat connects tlie peninsula of Feideland to the M^nland,, ^ 
is interspersed, with all tlie disorder of a gypsey encampment^ 
a number of these savage huts named summer lodges, and in the', 
centre of them is a substantial booth, used by a factor for curing*, 
fish. Here I met with excellent accommodation, owing to the, 
kindness of Mr Hoseason, who had sent from his house at Loch-,, 
end every refreshment I might need, together with a comfortHj 
able bed for the evening. Feideland is a place possessing no^, 
little interest; a remarkably busy scene is presented by thV 
numerous crews sailing to the Haaf, or returning from it ladoi^ 
with fish ; — some men are busily engaged In weighing the stock, 
of ling, cod and tusk, as it is brought in to the factors; others«J 
in spreading their lines on the rocks to dry, or in cooking vio.  
tuals for their comrades who may be employed on the haddocb^J 
grounds, or in brushing, splitting and salting tlie fish diat ara^ 
brought to the door of tlie booth. But to the naturalist, Feide^'^ 
land presents attractions of no mean kind ; the numerous rarft,^ 
marine productions that are continually drawn up by the line* y 
of the fishermen, which a small perquisite might induce them tit't 
preserve and bring to the shore, would richly repay liim fogr- 
lingering several days in such a station. ,^ 

I shall now take an opportunity of giving an account ef tb^) 
Ling Fishery, as it is prosecuted at the Haaf. ,^ 
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The Haaf is a name applied to any fishing-ground on the J 
outside of the co!L)t, where ling, cod, or tusk may be caught. , 
Not much above a century ago, the fishery for ling and cod j 
"Was prosecuted much nearer shore than it is now, and fishing , 
places, designated Raithn, were pointed out by certcun laucU . 
. marks called Meiths, so that every one knew his own rmth, and , 
any undue encroachment upon it was considered no less illegal 
and actionable, than if it had been upon a landed iaclosuret , 
[ The fishermen, however, at the present day, find it their interest-,^ 
I lo seek for ling at a much greater distance, even to the extent . 
v£ thirty or forty miles. 

The men employed at the Haaf are from eighteen years of . 
age and upwards. Six tenants join in a boat, their landlords ^ 
importing for them frames ready modelled and cut out in Nor-  
way, which, when put together, form a yawl of ax oars, from , 
IS to 19 feet in keel, and mx in beam ; it is also furnished with 
s square sail. 

On the 25th of May, or on the 1st of June, the fishermen 
lepair to their several stations. They either endeavour, with 
, md and line, to procure for bait the fry of the coalfish, of the 
. 9ff: of twelve months, named Piltocks, or they obtain at the ebb 
mussels and limpets ; and then going out to sea six miles o 
ffore, lay their lines for haddocks, and after obt^ning a sufii- 
l^nt supply of these fish, reserve them for bait, 
I The Feideland Haaf being 30 or 40 miles from land, the 
pkhermen endeavour to leave their station in the morning of one 
^y, so as to bo enabled to return in the course of the day fol- 
lowing. And if, owing to boisterous weather, they have suffer- 
r,ttd long detention in their lodges, the first boat that is launched 
lUduces every weather-bound crew to imitate the example; it is, 
therefore, no unusual circumstance to see, in a fleet of yawls, all 
Muls set, and all oars plied, nearly at the same instant of time. 
I^ach boat, in the first turn that it makes, observes the course of 
^ sun, and then strives to lie the first which shall arrive at 
^e fishing station, 

, Some few of the fishermen, during their voyage, supersti- 
ttously forbear to mention in any other name than one that is 
ISorse, or in some arbitrary word of their own coinage, subsli- 
r VOL. VI. so. IS. APRIL 1822. n 
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t^.ted.for it, vaiiQUS obj^ts^ sucb^ for instance, as a knife, a 
cburch* the clergyjDdAn, the devil, or a cat. When aft^ a tag 
of 30. CM* 40 ^lUe^9 the crew.has arrived at the Haaf, they pm- 
PK0 to set their tow8j which is the name they desigpate the IiDtf 
by.jtba^ are fitted with ling-hooka.- Fortyrfive or fifty taihiaa$ 
^tow^ CQii3titute a bugtUy and each bught is fitted with fromnne 
tp fourteen hooks. It is usual to call twenty bughts SLpadcii^ 
aiid the whole of the packies that a boat carries is A^fieei qfUma. 
Thusy while ar boat in the south or east of Shetland cames oofy 
tWP or three packies, a fleet of tows used on the Feideland Haaf 
amounts to no less than six, these being buted with Eeldcmi ten 
than ISQQ. hooks, provided with three buoys^ and extending to 
a distance of from 5000 to 6000 fathoms. 

The depth at whicli ling are fished for varies. from )S& to. )jQ6 
f^pms. In setting the tows, one man cuts th^ fish <u8ed 
for b^t into pieces, two men. bait and set the lines, and the re- 
maining three or four row the boat. They sink at certain dit- 
tanies what . they call Cappk-ttaneSj the first that is let down 
being called the Steeth. These keep the tows properly fixed te 
the ground. When all this labour is finished, which^ inmode^ 
lat^ weather, requires three or four hours, and when the last buoy 
has floj^ed, the fisliermen rest for nearly two hoursy and take 
their scanty sustenance ; but it is lamentable to think, diat their 
poverty allows them notliing more than oatmeal bread, and a 
few gallons of water. Their severe lalx)urs have never yet ex- 
<nted the commiseration of the British Government ; for, owing 
to the, excessive duty on spirits, they can rarely afford to carry 
with them the smallest supply of whisky. 

At length, one man, by means of the buoy-rope, undertakes 
to haul up the tows,^another extricates tlie fish from the hooks, 
and throws them into a place in the stem named the Shot, — a 
third guts them and dcjK)sits their livers and heads in tlie middle 
of the boat. Along with the ling that is caught, there is a 
much less quantity of cod and of the Gad us Brosme or tusk; 
these are all valuable acquisitions. Six to ten wet lings are about 
a hundred weight, and hence six or seven score of fish are rec- 
koned a decent haul, — ^fifteen or sixteen a very good one,— 
twenty scores of ling ai-e rarely caught, but in such a case, gar- 
bage, heads, and small fish, are all thrown overboard, nor can 
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these Kghten the boat so much as that she Yt\\\ \\oi appear^ scr 
Goedasag to die plirase of the fishermen, just Ivpperiiig with the 
wutax. The skate and halibut which may be taken, are reserved 
tatnif^ty the tables of the fishermen. That formidable looking 
fidi the stone-biter, ( Anarhichus Lupus), is also esteemed good 
idling'. When all the tows are heaved up, they are depodted 
in .the how of the boat 

If- die weather be moderate, a crew does not need to be deu 
tained iitthe Feideland Haaf more than a day and a half. But 
too often a gale comes on,— the men are reluctant to cut their 
fiiMSy end the most dreadful ccmsequcnces ensue. About two 
yean ago Mr Watson,«the respectable minister of Northmavine, 
oomviuliicated to the editor of an Edinburgh paper a striking 
in^anee of the misfortunes to which the fishermen are liable. 
In qpeakfaig of a number of boats that went ofi^ to the Haafy he 
remarked, that *^ about the time they were laying their lines, 
it Unrstrong from the south-east, so that it was with much dif- 
ficulty they could haul them in again. The stcmn increased 
and blew off land ; two boats particularly were in great distress; 
they^ halving lost thdir sails, and being quite worn out with fiu 
tigM, were able to do very little for their own safety. Luckily 
theirind shifted to the westward, and on the third day the crews 
all reached land, OK»npletely exhausted with hunger and labour, 
having had nothing but a very little bread and some water. 
Two of the men, one in each of the boats which suffered most, 
^Bed before they came to land, and the rest were not able to 
walk to their houses without assistance.*^ 

III. AocourU cfihe Isle ofStennessy ilie Holes ofScraada^ and 
Ae Grind <^ihe Navvr. 

- The Isle of Stenness, and the Skerry of Eshaness, appear 
at a short distance, exposed to the uncontrolled fury of the 
Western Ocean. The isle presents a scene of unequalled de- 
sdation. In stormy winters, huge blocks of stones are over- 
turned, or are removed far from their native beds, and hurried 
up a slight acclivity to a distance almost incredible. In the 
winter of 1802, a tabular-shaped mass, 8 feet 3 inches, by 7 
feet, and 5 feet 1 inch thick, was dislodged from |ts bed, and 

»2 
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removed to a distance of from 80 tu 90 feet. I measured tlw 
recent bed from which a block had been carried away the pre- 
ceding winter (A. D. 1818), and found it to be 17j feet bj 7 
feet, and the depth 2 feet 8 inches. The removed mass hid 
been borne to a distance of SO feet, when it was shivered into 
thirteen or more lesser fragments, some of which were carried 
Still farther, fVom SO to 120 feet. A block, 9 feet 2 inches By 
•6i feet, and 4 feet thick, was hurried up the acclivity to a ins- 
tance of 150 feet. Such is the devastation that lias taken pUce 
amidst this wreck of nature. Close to the Isle of Stenness ii 
'the Skerry of Eshaness, formidably rising from the sea, and 
, dewing on its westerly aide a steep precipice, agEunst which all 
the forceof the Atlantic seems to have been expended: it afibrds 
a refuge for myriads of kittiwakes, whose shrill cries, tninglnig 
■with the dashing of the watei-s, wildly accord with the t^rific 
scene that is presented on every side. 

The fishing station of Stenness is occupied by the tenants of 
-Messrs Cheyne, who, from the liberal maimer in which ih^ aic 
.treated, bear the ch^-aeler of being the best fishermen in the 
-country. About seventy boats are annually employed at the 
Stenness Haaf. It is computed, that between the middle of 
May and the 12th of August, when the ling fishery ceases, s 
.boat makes about eighteen trip to the Haaf. Most of the 
.ling, cod, and tusk that are cured In Northmavine go to lie- 
.land ; other markets are found for them by Scottish and Eng- 
ilish merchants, in Barcelona, Lisbon, Ancona, and Hambui^, 
The dangers that the boats run at tlie Haaf have often suggest- 
ed the expediency of employing small decked vessels for the 
fishery. Accordingly, there was an undertaking of this kind 
set on foot alxtiit half a century ago, but it was in every rei^pect 
ill managed, and f^led. 

Leaving Eshaness, where may bo observed an immense block 
of granite, not less than three yards in diameter, thrown up by 
the sea, I pursued my way norlli, along a high gradually as- 
cending ridge that impenils the ocean, which is covered widi 
the finest and softest sward that ever refreshed the tu^ feet of 
the traveller, being frequently resorted to by the inhabitants of 
Northmavine, on a fine Sabbath evening, as a sort of pnme- 
nade. The verdure that embroiders this proud bank, on which 
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[* numerous ^ccp oontinuaily feed, pleasingly harmonizes, on a 
I calm day, with the glassy surface of the wide Atlantic; nor is 
( Ae pleasure less perfect, when the smooth coating (if bo luxu- 

tiant a green turf is contrasted with the naked red crags that  

I form the precipice below, whitened with the spray of the break.* I 

era which continually dash against them with angry roaring? I 

j, Tiie rich surface of pasture that tlius gradually shelves fnna I 

flie elevated ridge of the coast, bears the name of the Villians of I 

J Ure; — and well might we apply to this favoured spot of Thule, I 

the compliment that has been often paid to some rich vale of 1 

_ fngland, — " Fiuries joy in its soil." After a distance of three \ 

'jVtiles, this gladdening prospect of fertility is suddenly closed j 

i[ with the harsher features that Hialtland usually wears. Near 1 

tAe mountain lake of Houland, where a burgh, built on a holm;- J 

' K^bse to its shore, displays its mouldering walls, the coast re. I 

sumes its wild aspect. m 

A large cavernous aperture, ninety feet wide, shows tlie com-  

IBUDcement of two contiguous immense perforations, named the 1 

.Holes of Scraada, where, in one of them that runs 250 feet in- J 

,(o the land, the sea flows to its utmost extremity. Each has an J 

iMiening at a distance from the ocean, by which the light of the 1 

^n is partially admitted. Farther north, other ravages of the 1 

^cean are displayed. A mass of rock, the average dimensions I 

$f wliich may perhaps be rated at twelve or thirteen feet square, I 

and four and a half or five feet in thickness, was first moved j 

^Kun its bed, about fifty years ago, to a distance of thirty feet, I 
fnd has since been twice turned over. But the most sublime 

,l|eene ia where a mural pile of porphyry, escaping the procesa J 

jof disintegration that is devastating the coast, appears to have j 

^ibeeD left OS a sort of nunpart against the inroads of the ocean ; I 

— 4he Atlantic, when provoked by wintry gales, batters against | 

k with all tlie force of real artillery, — the waves having in their ] 

Kpeated assaults forced for themselves an entrance. Tin? 1 

preach, named the Grind of the Navir, is widened every win- | 

iter by the overwhelming surge, that, finding a passage through I 

Jlty separates large stones from its side, and forces them to a dis. I 

JMnce of no less than 180 feet. In two or three spots, the frag- \ 
raents which have been detached are brought togetlier in im- 
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mensc heaps, that appear as an accumulation of cubical 
Ac product of some quarry. 

- IV. Accaimt ofOie Religunis Paroxysms of the Sheikmders. 

The kirk was remarkably crowded, since there was a senHoo 
io be preadhed incidental to the administration of the Sacia- 
ment; on which occa^on I had an oppcMtunity of seeing Ac 
convulsion fits to which the reli^ous congregations of Shetland 
are subject. The introduction of this malady into the country 
is referred to a date of nearly a century ago, and is attributed 
to a woman who had been subject to regular paroxysois of epi- 
lepsy, one of which occurred during divine service. AttKmg 
adult females, and children of the male sex, at die tender age 
of six, fits then became sympathetic. The patient complained, 
for a considerable time, of a palpitation of the heart ; fainting 
ensued, and a motionless state lasted for more than an hour. 
But, in the course of time, this malady is said to have under- 
gone a modification such' as it exhibits at the present day. 
The female, whom it had attacked, would suddenly fall down, 
toss her arms about, writhe her body into various shapes, move 
her hdad suddenly from side to side, and, with eyes fixed and 
staring, send forth the most dismal cries. If the fit had occur- 
red on any occasion of public diversion, she would, as soon as 
it had ceased, mix with her companions, and continue her 
amusement as if nothing had happened. Paroxysms of this 
kind prevmlcd most during the warm months of summer ; and 
about fifty years ago, there was scarcely a Sabbath in which 
they did not occur. Strong passions of the mind, induced by 
religious enthusiasm, were also the exciting causes of these fits; 
but, like all such false tokens of divine workings, they were 
easily counteracted, by producing in patients such opposite 
states of mind, as arise from a^ense of shame : thus they arc 
under the controul of any sensible preacher, who will admini- 
ster to a mind diseased,— who will expose the folly of volun- 
tarily yielding to a sympathy so easily resisted, or of inviting 
such attacks by aftectation. An intelligent and pious minister 
of Shetland informed luc, that being considerably annoyed on 
liis first introdiKlion into the country by these paroxysms, 
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thQ^evoddift of the church were much impeded^ he 
obviated their refietitioii, by ttssunng his parishioners, tifa»t to 
treattnsent was more effebtuid l^an immersibn ih cold water, and 
as hit kirk was fortunately contiguous to a firefth-water bike^ -he 
fps9e no6ce that attendmits should be at hand, during cBviute 
aerVke, to ensure the proper me&ns of cure. The seqiid necid 
actfoely be told. The fear of being carried out of the church, 
MJHA ihto tfaie wat6r, acted like a charm ; not a angle Woiad 
was made^ and the Worthy mimster has, for many years, had 
jheaaan to bolEisl of 5ne of the best regulated ^xmgregatiofis iii 
fihedahd. 

Wheh I attend^ the kirk of Baliasta, a female diriek, the 
indfealioh <lf a convulsion-fit, was heard; the minister (Mr 
fngncAi of Fettar) very properly stopped his discourse, iintil 
the Asturber was removed ; and after advising all those who 
thought they might be similarly Affected, to leave the <;hiirdi, 
he giEive <kit in the mean time -a. psalm. The congregation was 
thus preserved from farther interruption ; for, on leaving the 
ki&, I saw iseveral females writhilig and tossing about theit 
ihrtits on the green ^rass, who durst not, for fear of a censure 
•60m ihe pulpit, exhibit thet!Qselves after this manner within the 
sacred walls of the kirk. 

IT. AcanaA cf the Tetdonic Fortress^ called the Burgh tf 
Mousa. 

I passed along the shore of the open bay of Sandwick, which 
^las been the grave of many seamen, who, by mistaking it for 
Sressay Harbour, have suffered all the horrors of shipwreck 
.upcHisits exposed shores. In crossing a headland to the east oiP 
the Inlet, a small low island, named Mousa, separated from the 
Mainland by a narrow strait, first rises to view : this spot is 
httle diversified with hill and dale ; it contains one good bouse 
with out>-buildings and cottages. But the most conspicuous 
<)bject that lines its shores is the Burgh of Mousa, a circular 
building, which, if it did but taper towards its summit, t^ould 
jiresent no unapt amilitude of a modem glass-houseJ This 
joncient fortress stands close to the water'^s edge ; by crossing. 
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tiierefore, in a bo&l, a narrow channel, little more than half 
I nile in breadth, we are landed immediately under its walk 

^, The Burgh of Mousa occupies a circular ate of grouDd, 
I rffomewhat more than fifty feet in diameter, being constructed of 
t laiddle ^zed schistose stones of tolerable uniform magnitude, 
I well lidd together, without the intervention of any cement 
I JThis very simple round edifice attains the elevation of 42 feet; 
I H swells out, or bulges from its foundation, and draws smaller 
,|B it approaches the top, when it is again cast out from its lesser 
I diameter ; which singularity of construction is intended to (^ 
Tiatc the possibility of scaling the walls. The door thai leads 
I to the open area contained within the structure, is a small nar- 
j row passage, so low tliat an entrance is only to be accomplished 
I by crawling upon the hands and knees ; and in creeping througb 
[ it, the wall appears of the great thickness of Id feet, natiuaUj 
[ leading Ip the suspicion of a vacuity within. On arriving 
[ the (^n circular area included within this mural shell, I foundi 
the diameter of the space to be about 21 feet. On that part t^ 
the wall within the court, which is nearly opposite to the en- 
trance, the attention is excited by a number of small apertures 
reaembling the holes of a pigeon-house. There are three 
four verljcal rows of them, having each an unequal propartio;^ 
of openings, varying from eight to eighteen in number. It 
now evident that the mural shell of the structure was hidloWf 
and that it contained chambers, to which these holes imparted 
, , feeble supply of light and air. Beneath the whole, at a little 
distance from the ground, there is a door that leads to a windi 
ing flight of stone steps, of the width of 3 feet, which cximmo! 
mcatcs with all these apartments: I then discovered that tin 
[ tfaell of the Burgh was composed of two concentric walls, euli 
I . of about il to 5 feet in breadth, and that a space of nearly 1 
I .similar dimension was devoted to the construction of the ii 
I apartments. In ascending these steps, which wound graduaUj 
[ to the top of the wall, I obscned that they communicated A 
[ regular intervals with many chambers or galleries, one i 
another, that went round the building. These were several 
of such a height, that it was possible to walk within them neu^ 
upright. The roof of the lowest chamber was the floor of tb) 
second, and after iliis manner seven tiers were raised. OB 
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raMJung'the highest step of the flight of stairs, there appeired 
no xeaaon for suppoong that any roof had ever protected the. 
aumiBit of the building, so that the Burgh of Mousa must have 
been cmjpiiailj nothing more than a circular mural shelly c^n 
to the top. The height of the inside wall was 85 fSeet, being 7. 
ieei' Was than diat of the outnde ; this difference was partly 
onring to the accumukufen of stones and earth, which had filled 
the imMr court 

The mode was now evident in which this Burgh had been 
inteoded to give security to the persons and property of the 
andent inhatntants of Shetland against the sudden landing oi 
pcedatxvy adventurers. The Uers of apartments contained 
within the thick walls would afford a shelter to vromen and 
duldren from the mis^e weapons of assaulters, besides being 
leppsitories for grain and other kinds of pxiperty, as well as 
tx the stores whereby a long siege might be sustained. The 
low narrow door within the court, which admits of no entrance 
but in a creeping posture, might be easily secured at a short 
notaoe by large blocks of stone. It has been remarked of the 
rude forts amilar to these which occiu: on the shores of Scandi- 
navia, that they were seldom taken by an enemy, unless by 
anrpriae, or after a long blockade ; that frequendy terraces and 
artificial banks were raised near that ^de of the wall which 
was the lowest, and that the besieged were then annoyed with 
arrows, stcmes, boiling-water, or melted pitch, bdng thrown in- 
to the fort ;-^ffen«ive weapons which they did not neglect to 
return. The history of the Burgh of Mousa confirms the cor- 
rectness of thb observation ; its high walls bulging out frcHn 
their foundation, defied any attempt to scale them ; f(n', when 
they were encompassed by one of the Earls of Orkney, he had 
DO hopes of inducing the fcnrtress to surrender, but by cutting 
off all supjdies of food, and then waiting the event of a long 
ttege. Altogether the building was well adapted for resisting 
the attacks of the ancient piratical hordes of these seas, who, 
fiom the short summers of northern latitudes, and from the in- 
capability of thdr vessels to sustain a winter^s navigation, durst 
not allow themselves to be detmned on the coast by any tedious 
(operations of assault 
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Sefore quitting Ae Burgfa of Mousa, I endeavoured to ex- 
plore some of the chambers bdonging to it, but owing to Ae 
ruined state of the floors, the attempt was too hazardous. A 
lively historian has remarked, that in Scandinavia, such vecesns 
were often devoted in days of yore to the security of young 
damsds of distinction^ who were never safe while so many bold 
warriors were rambling up and down in quest of adventures. 
It is also surmised, that galleries like these which run winding 
around the walls, were, from the direction which they took, 
not unfrequently distinguished by the name of Serpents or 
Dragons ; and hence the many allegorical romaunts that were 
coined concerning princesses of great beauty bdng guarded by 
such monsters. It is unlucky, however, for the historical inte- 
rest of the Dragon-fortress of Mousa, that within the disnud 
serpentine windings of its apartments, was confined a damsel 
past her prime of life, and as well entitled to be ^^ shrined fiv 
her brittleness,^ as any of the frail heroines of antiquity. In 
the foiuteenth centuiy, when, by the rights of udal succes- 
cion, there were joint Earls of Orkney, Dame Margareta, the 
widowed-mother of one of them, listened to the lawless im- 
portunity of the gay Brunnius. Harold, her son, became im- 
patient of the family disgrace, and banished from the islands 
his mother''s paramour, as well as the ill^timate offspring that 
were the fruits of the connection. But, in the course of a short 
time, Dame Margareta's beauties attracted the notice erf a more 
honourable suitor, who was no other than HaroWs partner ia 
the Earldom of Orkney and Shetland. Erlend proferred love 
to die Dame, which she returned, but as her son, from some 
cause, was averse to the nuptials, the parties entered into a 
tender engagement witliout his consent, and afterwards fled 
from his fury with all speed into Mousa. Then must Harold 
needs follow them, his hostile barks sailing in pursuit, as fast as 
if all the winds of heaven had driven them ; and then, anon, 
fled the dame Margarcta and Erlend into the fort, within the 
dark rccc&ses of which they nestled like two pigeons in a dove- 
cot. The Burgh was beset with troops, but so impregnable 
was its construction, that the assaulter found he had no chance 
of reducing it, but by cutting off all supplies of food, and by 
this means waiting the result of a tedious siege. And now 
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turn we to the gentle pair in the fortress, that we may speak of 
iriMt pain thqr must there endure, what cold, what hunger,, and 
what; thirst In such a dog-hole, — *' a ccmjureirs circle gives 
content above it ;— a hawk^s mew is a princely palace to it«^f->. 
But Harold had powerful foes in other places wherewith to don- 
tend, andj on this account, he gave heed to the advice of his 
fidlowcrs^ that Erl^id should be retained as a friend and mo^ as 
an enemy, and that he ought not to desfnse the new family id- 
lianoe. A reconciliation took place, and then, with great joy, 
returned the parties to thdur several pursuits, well satisBed with 
each other. Such is the story chronicled by Torfaeus, conoenw 
ing the si^ of Moseyaburgum and the loves of Dame Migrga- 
reta and Erlend, her last leman. 

VI. Method ^Bloodletting in Shetland. 

In Shetland there are several native popular medicines. 
Scurvy grass, for instance, is used in cutaneous complaints, 
butter-ndk in dropsy, the shells of whelks calcined and pound- 
ed for dyspepna, and a variety of steatite named in the country 
MdjeVy for excoriations. But the mode of letting blood, known 
from time immemorial, deserves the most particular notice. 
When the native chirurgeon is called in, he first bathes the part 
from which the detraction is to be made, with warm water, and 
then draws forth his cupping-machine, which consists of nothing 
fnore than the upper part of a ram'*s horn perforated at the top, 
and bound round with a soft piece of cotton or woollen rag. 
In applying it to the skin, he sucks out a little of the included 
mr, takes off thie horn, makes upon the surface of the part that 
has thus been gently raised six or seven sUght indsions, again 
fixes the cupping instrument, freely draws out the air by the 
reapplication of his lips to it, and, rither by insinuating his 
tongue within the perforation, or by twisting round it a piece of 
leather or bladder, prevents the ingress of fresh air. He next 
uses coarse cloths, wrung out with warm water, to stimulate the 
flowing of the blood, and when the horn is half filled^ it leaves 
the skin and falls down. The same process is repeated several 
times, until a sufficient depletion has been made. It is worthy 
of remark, that the African negroes, described by Park, have a 
similar mode of cupping. ' 
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lRT. Vlll.-^Ort l}ie Ancient Hijtory of Leguminous Friats. 
By Professor Link. (Concluded from Vol. V. p. 13L) 

V-lciMCM {ixifuf) is reckoned by Tlieophrastus, in the often 

quoted passage among greens. It lias a woody root, like tu^ufi, 

{p. PI. l.i. C.6. § 6.^t:/(Tt.),and is pru[)agated by shoots {Hin fi>Mtai) 

I like j(iy«»,, (1. tIc. S. §1.), the root simple and thick, (§7) 

pioEcorides (1. ii. c. 171.) docs not describe the plant ; Galen say9 

it is difficult of digestion, (Pp.BasU.\v.ii&&.). Our Basil {Od- 

mwn. basilicwn) has been suspected to be the plant, but it does. 

I pot correspond. SpnmgcA (GescIiichlederBoianik} quotes a fs»- 

s from Belon's Travels, (ii. c. 40.), in which it is said, thai Oci- 

It OF BasUicum grows three times as high in the East as with 

' lU, and is culdvated a£ greens. But has not Belon taken an- 

[ fltter plant for it ? The testimony of the ancients is not so di»- 

1 ^nct as that we can rest on that account. 

Mii^sSfar, Famiculufn of the Romans, is placed by Galen 
I .^Dong pot-herbs, and ranked with JneiAum, which is more 
J ijsed as a seasoning to food. Theophrastus a.scribes to it a 
I ^faked seed, ranks it with coriander, (ff. PL 1. i. c. 11. § 8.) 
i it aweet-smelling, when joined with other umbellit'erous 
I fiants (c. IS. § 2.), and places it among the ferulacea and 
I if^muivt, (1. vi. c. 1. § 4.) Galen and Dioscorides do not d& 
L ifciibe the Fennel. The general agreement, even of different 
I .^uiguages, — the comparison with other plants,^-even the pro- 
T .jerties that have been mentioned, preclude any doubt of fuifa^fu 
\ Ifpug OUT Fennel. It is eaten in the south of Europe as greens. 
I ^8 little can we doubt that the ii^a, >iwv, lUfhiftti, Sififi^n of the 
ts, although not described, (Theophroatus ascribes to it 8 
I yoody root. Hist. PL 1. vii. c. 2. § 8.), yet, when compared with 
Other umbelliferous plants, in respect to the uses made of it, and 
the general agreement, is our Dill, (Anethum gravcotcns). The 
some thing applies to KCfumit, which is probably our Co- 
riander. Of the umbelliferous plants, many are eaten by us as 
greens, for instance, Scandix cerefbliwm, Myrrhis odoraia, 
Chter(^hyUum sylvestre, JEgqpodium Podagraria, and several 
others, sometimes by themselves, sometimes along with other 
plants. Dioscorides mentions three such edible plants, yiyy!h*t, 
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which is plentiful in Syria and Cilicio, and miiSoi ant) xamaXif, 
(1. n. c. 167.— 169.) The first has leaves like those of the wild 
carrot, (Dauoit Carota sf/lvesiru), but finer, and of a bitter 
taste, and also a white and bitter root. Daucua Gingidiutn, 
which grows wild in the south of France, is very probably an- 
other plant. ZcntiSvl is somewhat sharp, bitter, and edible. 
This is not the case with Myrrhis odorata or Scandtj: eere/blium, 
which have rather a sweet taste and a pleasant smell. S«'»Ju| is 
oflen mentioned by the Greeks, because this plant was much 
used at Athens by the poor as greens. Kx!»<*>lh lias leaves like 
fennel, a white, sweet-smelling umbel, and is eaten both raw 
and dressed. It is therefore none of the species which we now 
call Caucalia. Theophrastus makes no mention of this plant. 
I dare not venture to determine it 

£fAi>t> of the Greeks, Apium of the Romans, appears to be our 
Parsley, (Apium petnmlinum). The curled variety, not common 
among umbelliferous plants, distinguishes this plant, and is dis- 
tinctly named by Theophrastus, (Hist. PI 1. vii. c- 4. g 6.), as also 
by Pliny, (I. xix, e. 8.) and others. It is not classed among the 
Olera, but among tJie Condimenta. All that the ancients say ol' 
apium contradicts not this description. Only the nAixriAwdfiirrey of 
the poets has been considered to be AjAum graveoiens; for which 
o[Hnion I know no reason, since parsley grows in moist, boggy 
places. Although Dioscorides says of lAimAim (1. iii. c. 74.), it is 
larger tlian the garden rixitn, it is yet too rasli to conclude that it 
is Apium graveolens. Linnceus menti<ms Sardinia as the native 
country of parsley ; but it is found wild throughout the whole 
north of Europe, in mountainous tracts, by pools, and in moist 
meadotvs. The finely divided leaf was early noticed by the 
ancients, and used as garlands, (for example, by the poets in 
the Nemean Games). The ancients prized the pure form 
more than we do : tiiey admired the leaf of the Acanthus, 
but speak nothing of its flower; at present we prefer fluweis 
to leaves. I find no notice among the ancients of the use 
of Celery [Apium g-ravcolcns) as a relish. Beckman re- 
marks, that in the year 1690, the gardener Hess sf>eak9 ol' 
celery as a garden plant which' had but lately become known. 
But John Bauhin says it was early transferred to the gardens, 
only it IB softer than the wild parsley. Probably ihe leaf 
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was first used, then the root, as the use of the root of pars- 
ley is more recent than the leaf. Celery grows in the noi^- 
theirh and central parts of Europe, but not in the southern, 
wilhin 89° N. Lat. Instead of celery, the roots of Sminmm 
oka atrum were formerly in use, and the leaves were eaten as 
greens. This id still done in tho south of Europe. This plant 
18 the 0]»ti^/«F of the ancients, as the excellent description of Dios- 
iO(]E4!des'(l. ii. c. 9Q.) shews; the Olus atrvm of the Romans. 
It grows wild everywhere in the south of Europe, in the biishes 
and hedges. Probably its resemblance to celery may have led 
to ihe cultivation of this latter plant. 

Xd^»fi0f is placed by Theophrastus among the Xaj^w, {Hist, 
Pi L vii. c. 5.) The Romans translated the word into Ncuhif- 
Hum. This plant is frequently mentioned by writers, but no 
where described or exactly marked out ; but it is always quoted 
as a sharp-tasted plant. It is extremely probable that it ought to 
be clfussed among plants of the cress kind, but it is difficult to 
determine to which species, especially as difierent plants of this 
natural order are eaten as cresses. 

. The use of Rocket {Brassica Eruca) is much lost ; and even 
in Bauhin^s time, it was only now and then reared in the garden. 
It was much prized by the ancients. Galen says that the leaves 
could not be eaten by themselves as cabbage, on account of their 
sharp taste, but that they arc mixed with lettuce, which is also 
quoted by Pliny, (1. xix. c. 36.) In general, it was rather used 
as food than as seasoning. It had the name 'ivt^e^ficv, from its 
giving broth a pleasant taste. Formerly the seeds were used as 
they now are, for mustard ; and Dioscorides mentions only this 
use, which seems, indeed, to have been by far the most frequent. 
That the eruca o{ the ancients was our Rocket, is proved by the 
agreement of all its names, Rocchetta, Roquetta^ Ratike ; and 
none of its characters contradicts this idea. It grows wild in 
the central and southern parts of Europe. Our Mustard, three 
species of which were distinguished by the ancients, Sinapis ni- 
gra^ Ma, and arvensis, was not less frequently used by them 
than by us, as well for seasoning food, as for medicine, and for 
obtaining oil. All these plants grow wild in Europe. 

In Theophrastus's Hist. PI. 1. vii. c. 1., ^vfi^^t* also is placed 
among the greens. Dioscorides (1. iii. c. 45.) distingiushes a 



wild Biftfi^ from that which grows in the gardens, and addi^ 
that the latter is milder, and better for eating. We may welF 
suspect that a seasoning plant, as Th^ian stxhireia, or some 
nmyar plant, is meant ; but, from the scanty notices of the an* 
cients, it is difficult to determine it. 

From the earliest times, the Leek species has been used as 
a seasoning for food. The Homeric heroes eat nothing but 
flesh ; only as a seasoning to their drink, Hecameda presents to 
old Nestor x^lft^wf ^orS "oyf/6f, (IL X, 69Q,y k^^^mv is the onion, 
(AlBum cepa), according to all opinions ; and what Theophiras- 
tus sajrs respecting its propagation, (HiM. PL 1. vii. c 4. § 10.), 
namely, that one onion has no otlier accessory ones attached to it, 
points it out distinctly- There were formerly, as there are now, 
manjvarieties, which were named after the places where they were 
cbiefly cultivated. Respecting the places of their origin, there is 
not even a suspicion. K^ofifiva iofutxtiviu are by no means our 
Shallot^ {Allium Ascalonicum)^ as is generally supposed, but 
probably a vqriety of the onion. For Theophrastus says, 
(a. a. O. § 8.), this species is propagated by see^, and in no 
other way, which is quite the reverse of the manner in which 
dudloCs are propagated. According to Linnaeus, shallots are 
used in Palestine, and he quotes Hasselquist as an evidence. 
In bis- Travels, I find only that he found Allium pollens and 
veronense on the Hill of Zion. The x^ifiCfivx a-^/fei, are that va- 
riety of the onion, or perhaps that particular species, which sends^ 
ont young bulbs, and is propagated by means of them. It is 
the CepaJkiiUs^ of the old botanists ; but the YmrAJlssilis must 
not be misunderstood. — (See Schneider's Anmerkungen on this 
paflBage): vi^ty, or, as Schneider uses the word, yyemw, is the 
winter onion, (AUmmJistulosum). It has nothing like A, eepa, 
except a long neck : the leaves are often cut at the top, as in 
Te^Jirm^ (Theophr. 1. c. § 10.) Hence it is sowed, and not plant- 
ed. All this agrees exactly with our winter onion, and by no 
means inth ti^ Cepa fissUis^ which is propagated, not by seed^ 
but by bulbs. Therefore Diocles Carystius in Athenseus, say» 
rightly, (1. u. c. 78.) koTutXmnct and t^timv were species of x^ofifMfOf. 
It iis also said there to be like the Ampehprasus, The ir^tiv^y of 
die ancients is not A, pomim^ but A, amvpehprasum of the 
older botanists ; for it is said of the onion (Theophr. loc. cit. 
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§ S.) that it sends nut young bulb.s below ; and therein lies the 
-llisliiictioD between A. porrum and A. ampehrprasum. Liniunii 
•ays distinctly enough of A. ampthprasum, Habiiat in orienit, 
et insula Holm Avgliit. The first of these circtimstaiKes ii 
founded on the I'nct, that this plant was first introduced at Coft. 
Blanttnople ; the oiher on an old notice of a person called New- 
ton, who probably confounded [his plant with A. scurodopratui*.' 
What the Ampc/o/jrasuvi of the ancients was, we cannot deten 
jnine, from the scanty characteristics of it which have been left ' 
Perhaps it is A. porrum. This plant, which is at present gm^' 
rally us^, grows wild, according to Linnceus, in Switzerland;' 
hut Haller baa doubts upon that point. In Athenieus, yinm ii 
said to be like the Ampeloprasum ; and as yimtn is not uaed in 
mure recent writings, it has probably ^ven place to Ampdaprm' 
gum. The Scoradoprajtum of the ancients may be conMdered^ 
as the A. ncorodoprasum of the modems, that is to say, the 
Ophioacorodon of the ancient botanists. The A. gcorodoprasiak 
of I.ianfsus is little or nothing different from A. arcnariunb 
Ab the difiei-ence could not be determined, some writers, as for' 
instance Willdenow, considered the Opkiascorodon to be qtute l' 
different plant, which Ltnnxus had taken for a variety of ^. n^ 
Todopraaum. i.M(tin, in line, is A. sativum, without doubL 
What the ancients say of its strong smell,^-of its propagatioi^ 
which is by bulbs, but likewise, although more tardily, by seed, 
^-agrees perfectly with this. According to Linnaeus, garlic grows * 
«ild in Sicily ; but tliis opinion is founded on an antnent and 
very doubtful notice of Cupanus. Among the cultnated leek 
species, we are only acquainted with the birth-place of A. seiner 
noprasum, which grows wild on the mountains of southern Eu- 
rojic, but was not cultivated, so far as I know, by the anuents. 

What the Atpara^us of the ancients in general was, we are' 
informed by Galen, {De Aliment. Facnlt. I. ii.), namely, the* 
young shoots of various plants, as, for example of Lettuc^ 
Mallows, licet, Laputhiim, and some others which are eittea> 
Atpnragtti, in Theophrastus, is one of the pricklv sjiecies of tli4 
genus Asparagus, which grow in the south of Europe. Dio^ 
corides describes a garden asparagus so exactly, that it is impofr 
sible to doubt Uiol il is our common asparagus. It was eaten, 
too, and its cffccis were the same with those of our 
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Hie culture of a^paragu^ as'Cato has described it, (c. 61.), al^ 
BO oorresponds with that of this plant We learn from Galen 
that the ancients not only ate the young stems of many plants, 
but the young shoots of many trees and bushes, for instance 
PUiacia ierMmihus^ Viiex Agnus.castxis^ and others. 

The turnip (iSroMtca rapa) isprobably a varietyof the J9ra^wa 
fugimSf as the large and small turnip are not diflerent in species. 
Turnips were well known to the ancients, and they had several 
varieties^ whidi it is not easy to determine. This much is ckar 
from Columella's notices, (1. ii. c. 10. § 28.), that rapum was the 
lai^ turnip, which was used for fodder,' napum tlie small tur- 
nip. Theophrastus (1. vii. c. 4 § 4.) mentions two species of 
y»yyi«A4> the male and female. Athemeus quotes ^tvtU, ytyyvAiVi 
fm^Ht AUf^fw, fiwUi, (1. ii. c. 180.— 134i.) but without anymore 
pcedse notices. Pliny translates yyyvXti by rapum, p«^W$ by 
ncqnifn^ (1. xix. c. 5.). Galen considers fiwtttg to Iiave the same 
Hi^fming with '/•yyvxi, {Dc Alwievi. FocuU. 1. ii.). The names 
were thus determined, except some in Athenaeus, which can' no 
longer be defined. The plant seems to be a native of central 
Europe, foi- it is dflen found in countries where its cultivation . 
is quite unusual, and always as Brassica napus. 

The Romans correctly enough denoted our Radisli by tlie 
name Raphanus, (Plm. 1. xix. c. 5.) ; and a smaller subspecies, 
called Madia: SyriacOj had been brought from the east not 
long before Phny's time. Probably the radish came at a late 
period from the east into Greece, and obtained the name ftc^fk^ 
which word had signified cabbage, or n^uft^^ perhaps from its 
resemblance to' cabbage. The radish is extensively cultivated 
in the east, and in Mysore. Linnaeus places its native country 
in China, -probably from confounding it with the Chinese oil- 
radish, which seems to be a native of that country. The true 
nadve country of it remains uncertain. In Eg}rpt formerly an 
eil-radisl\ was cultivated, (Plin. 1. xix. c. 5.). . 
* Beckmann has distinctly shewn, in his History of Inventions, 
(P. 4. s. 184.), that our Carrot is the Staphylinus of the an^ 
dentb, and our parsnip their Elaphoboscuan. The description 
of die latter in Dioscorides (L iiL c. 80.), is very precise. Thus 
Dloscorides (l.iii. c. 60.) speaks under Staphylinus ot the red 
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flower ill the centre of the umbel, which is proper €«ily to tile 
ipecies of the genua Daucas. Columella (1. ix. c. 4.) transIaM 
Staphylinua, which is tlie Greek name, by Pastinaca, va^tt. 
which, therefore, our parsnip is by no means inchidedL. Tfel 
Daucits of the ancients was a niedicinal plant, (Thei^ihr. jEfifl 
Fl ). ix. c. 33,, and Dioscoridcs, I. iii. c, 83.), which Pliny w 
translated by Pastinaca (t. xix. c. 5.), and thereby has made and 
occasioned great mistakes. This error has been increased by 
the circumstance, that some writers, as Galen says, give the 
name Daucus to the wild Siaphylinus. The carrot (paiumt 
carota) grows every where wild with us, as well as the parsnip^ 
(Pastinaca saitvay. Dioscoridcs says the wild Siaphylimtt it 
also eatcD, and Atheneeus quotes a passage from Diphyliu, 
wherein it is said, that [he Staphyllnus is sharp-tasted, (1. ix. 
c. 12.). In the north of Europe, there grows a wild spedes of 
Daucus, which much more resembles our cultivated carrot than 
the species which grows wiki with us, and by means of which, 
the passages of the ancients are made more intelligible. The 
name Carrot is old : the large and full grown plants, says Di- 
phylus in Allienseus, are called tx^vcu. In Galen, iHt^n is pro- 
bably used for xo^it. 

• Sisaron of the ancients was the common name for our Skir- 
^t {Stum sisarum). Uioscorides (1. ii. c 139.) says little dis- 
linct about it i the roots are pleasant to eat. It is not easy to 
«ay whether the nit of Athenseus be the same (1. 2. c 18.), 
tuice even in tliis author nothing c^tain is fouml. The Situ' 
of Koscorides is various, and always a medicinal planL Colu- 
mella says, Jam stser Assyrio vcnit quit semine radix (1. x. 
T. 114.) ; according to which the plant ought to belong to the 
East. We ought probably also to place the native r^on of 
skirret there, since this plant does not grow in any part of 
Europe, and its use is very ancient. Linnaeus says of Swn 
sisarum : Habitat in China, probably because Sium mnsi grows 
there. But the proper Ninsi b different. Galen quotes Siter 
only among the medicinal plants, and speaks of its bitterness. 
He means, therefore, a plant different from our skirret. Pliny 
says of Si " 5.), that it grows in Grermany, the best 

kind of it a Castle on the Rhine,»^liat it ifai 

always bro aus by Tiberius, who was very fond 
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bf it ; and that it has a very bitter root, which is sweetened by 
Must. He evidently means a different Siser from that of Bioa^ 
eorides. The ancients thus used the name Sker for different 
plants; and although at first it signified skirret, it was after- 
wards applied to many other plants, which cannot eanly be 
locertained: 

At this day the root of Arum Cohcasia, is much eaten iii 
EgypL The ancients named it Jnim or Colocasia, and of the 
Apecies there is no doubt. The similar root of Arum macuUttwmi 
ind still more of it, italicum, was often confounded with it, and 
Galen speaks of both species under the same name. Sometimes 
also, the root of Draconiium, he says, was eaten, which has a 
sharp taste, and must be frequently dressed. It is Arum Dra- 
cuncuiug. Arum Colocasia grows wild in Egypt, the other' 
two species are found in the South of Europe. 

Spreagei, in the AntiquH. botan. p. 68., treats circumstan^ 
tially and precisely of Aspliodebts. In ancient times its tubers 
wra^ eaten, as we learn from a passage in Hesiod. Dioscorides, 
also, when treating of edible roots and bulbs, speaks of Aspho- 
delus. Sprengel says, very justly, that Asp/iodelus in Galen 
does not denote Aspliodelus ramosus, for he speaks of a bulb 
like tbat of Scilla, whilst Aspliodelua ramonis carries tubers. 
It ia also a suspicious circumstance, tliat Dioscorides speaks of 
fhe ^arpness of the tubers, whilst in Asphodelus ramosus, the 
tubers have no sharp point, as we learn from Bauhin and from 
experience. It is also probable, that mnong the ancients this 
plant was confounded with some related p^nts, perhaps witli 
the large species of Omithogahis. 

Equally diiEcult is it to say what was the edible bulb of tlie 
amnents, {Bidbus esadentus). Many passages in Theophraa- 
tus teach us nothing more tfian that the plant was a bulbous' 
plant. This author even says, that there are different kinds of 
bulbs, some of which Were edible, and might be eaten raw, as 
is the practice in Ckersonesus iaurica. Dioscorides speaks of 
fiiy^H 3i3ifU4, as a well known bulb, but adds, that those which 
are brought from Lybia are red, and agree well with the sto- 
mach. The bitter species, and that which resembles the squill,- 
is^beKer with the stwmach, (I. ii. c. 800). Galen also- 
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speaks of its bitterness, and says, that in spring the yoniJ 
fllioota arc eaten (asparagus). Piiny confounds a number 
plants under Ihis title. The bulb of Megara is repeal 
mentioned by the ancients, as well as its stimulating pi 
in general. Columella says, (I. x. v. 105.) Qutrqtie mroa 
unti armanique pueUas, Jain Megar'is veniant genitalia 
mina buib'i. The poets, in many passages, speak ol' this hi 
It has been suspected to be Hyacintkua comosus, but only 
pected, without any suiGcient reason. 

Many roots have been cultivated and eaten in modem tii 
The scorzonei-a {Scorzoiiera Ilispanka) was first brought intfr 
Catalonia about tlie end of the iifteentli century, as an article 
of food, as we learn from Manardes, in his treatise de lapide 
Bezoar et radice Scorsonerw. At a more recent period came 
the goat's beard, {Tragopogon porrifblius). Anciently, but 
only here and there, the CkarophyUum Indboaum was culdvated 

r<n account of its tubers, as also Campanula rapuna/lus. Oeru^ 
Aera biennis^ a North American plant, which has become wild 
Bt Europe, has also l>cen cultivated on account of its edible 
Boot. 
Beckmann has given very exactly the history of the Artichoke 
{Cynara Scdymus), in his History of Inventions, (p. 2. 1. 190), 
That Cynara and Cactus are the same plants, seems to be pro- 
ved by the notions which AthenEcus and Pliny g^ves. But it 
is not clear whether they meant Cynara Scolymits, the arti- 
choke, or Cynara cardunculua, the cardoon ; and as they say, 
after Theophrastus, that the blanched flower-stalks and leaf- 
stalks especially were eateo, it is likely that the latter plant was 
k meant. It is then related in what way the culture of the arti- 
choke was first introduced in 1473 by the Venetians, The 
cardoon grows wild in the South of Europe. The artichoke 
tf not found wild, and probably it is only a subspecies of the 
iiardoon, which has been produced by careful culture. 
The Scolymua of the ancients is evidently Scolymus Hispa- 
jdcus, which grows wild not merely in Spain, but generally 
over all the South of Europe. According to Dioscorides (L S. 
C 16.) and ( eaten. To this day, in several coud- 

txies of the ; ?, the root, receptacle, peeled nerves 

luf ihp leavef ns are eaten. 



Legu/minous Plants. 865 

-'. The piimiddn and cucumber have been known from early 
times, and are reared as esculent fruits. But their native coun- 
try 18 unknown to us. According to Linnaeus,' the melon groWs 
wQd in the country of the Kalmucks, but other writers say 
nothing of this. Linnaeus places the native country of the cu- 
cumber in Tartary and the East Indies, but thes6 two coun^^ 
tries are very different and the account has been copied from 
Giitdunk. Modem botamsts confess that they know not its 
birth-place. Of the pumpkin Linnaeus says, Habiiixt in OrienU^ 
which account is equally uncertain. The water-melon is Siud 
to grow wild in Apulia, Calabria, and Sicily, but though they 
are of frequent occurrence in those countries, they have never 
been found in their wild state. All authors complain of the 
difficulty of ascertaining the ifames of these fruits among the 
ancioits. The fruits were so well known, that no person 
thought of taking the trouble to do more than mention th^ 
names. Theophrastus uses only vUv^ and mXww^^ and some 
subspecies of the first. Dioscorides uses xtXvtw^, avcvf iift§^«f and 
irartffv. Gralen uses MXtxin^, m'Km ftuXo^n^nf, er/xvttg {de alimentor. 
JacuU. 1. iL). Of the first he says, that when raw it is unpleas- 
ant to eat, and indigestible. Speaking of the ffuXinwmy be says, 
that the interior, part of the flesh of the xixivf, in which the 
seeds are not eaten, but that the ftnXoxi^e^f is so used. Of 
rUvH he says, some persons readily digest it, but that proceeds 
from a particular constitution of stomach. There is no doubt, 
therefor^, that »#a««v»S^ is the pumpkin, and irhn^y the melon. 
Athenaeus says (1. ii. c. 53.), that the xcXcxifBn was called by Eu- 
thydemos o-mwc tAxn^ because the seeds came from India. On 
the shores of the Hellespont, the long fruits are c^,Iled o-tKim, the 
round ones k^x^kw^. In another passage, he says (c. 78.), 
the K^Xtxin^ are not eatable unless when dressed. Both names, 
therefore, signify the pumpkin, but a-txvit is seldom used. The 
short preceding passage has been lost, and is difficult of expla- 
nation ; but it is quite evident, that «'«wj and ^n^atf might be 
eaten raw, ailthough only when the former was small and ten- 
der. K»x§xwB7i is trandatcd by the Romans cticiirbita^ mvcq is 
rendered cucumiSj viTcm answers to pepo^ to which may be added 
fneloffies^ probably for fcnX^Um. Pliny is full of mistakes. 
Apicius says, the cunirbita are used only dressed, but aiai- 



fl66 Prof. Hall OK the Eictracyrdinary Darkness observed in 
meres peeled and pickled, pepo and inelo pickled together, (I. m, 
c. 4.-€.). From all this it is clear, that «()i«»S>], cucurbHa was 
the pumpkin, and that n''i>« was the cucumber : it is also pbtju, 
that mTwr, pepo the melon, but (mxumrtii, meh, remiuns unde- 
termined. It has been suspected to be the water-melon, but 
fSalen Bays it is less watery than the *i*w.. 



Aet. IX. — On tJte Extraordinary Darkness that was obsenied 
m some parts of the United States and Canada, in the mmA 
gf November 1819. By Fhederick Hall, Professor of 
Mathematics and Natural Philosophy in Middlebury Cd- 
lege, Vermont •. 

-L HIS phenomenon first attracted my attention on the morning 
pf the 9th of November 1819- I rose at a quarter before seven, 
and foimd it much darker than it ordinarily is in tlie evening al 
the time of full moon. It snowed fast for about an hour ; this 
was succeeded by a moderate rain, which continued most pf the 
day. Being occupied, I took no farther notice of the uqcoin- | 
* mon darkness till about nine oVlock. At this time, the obscu- 
rity, instead of diminishing, had considerably increased. The 
tiiiermometer stood at 34°. A strong, steady, but not violent 
" -wind, blow from tlie south. 

The darkness was so great, that a person, when sitting by ii 
•window, could not see to read a book, in small type, without 
'•serious inconvenience. Several of the students in the college 
istudied Uic whole day by candle-light. A number of the me-^ 
Iconics in this village were unable to carry on their work with- 
out the asMstance of lamps. 

The sky exhibited a pale yellowisJi-whito aspect, which, in 
P^'Homc degree, resembled the evening twilight a few moments be- 
. fore it disappears; Indeed wc had little else but twilight through 
f 'the day ; and such, too, as takes place when the sun is five or 
'mx degrees below the horizon. The colour of objects was very 
' Tijmarkable. Every thing I beheld wore a dull, smoky, melan- 
choly appearance. Tlie paper, on which I was writing, had the 

 From the Memoiri of the American Academy of Arts ami Scitnect, vol. jv. 
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ume yellowiali-white hue as the heavens. The fowls show- 
ed that peculiar restlessness that was remarked in them during 
the total eclipse of the sun in 1806. Some of them retired to 
roost. The cocks crowed several hours incessantly, as they do 
at the dawning of day. 

At 3 P. M. the sky brightened up a little, but in the evening 
the darkness became more extraordinary, A person could not 
discern his hand, held direcdy before his eyes. It was next to 
impossible fee a person to find his way even in streets where he 
had been long accustomed to walk. 

The sun was concealed from our view, nearly the whole time, 
from Monday evennig to Friday morning. It did occasionally 
appear, but was ^ways of a deep blood-red colour ; and the 
apparent magnitude was at least one-third larger than usual. 
This was very striking on Friday, about nine in the morning. 
A dense, yellow vapour was tlien pasang slowly over its en- 
larged disc. The spectacle was viewed by many with astonish- 
ment. 

The darkness was not confined to this immediate vicinity- It 
was as great seventy miles west (in tlie State of New York) as 
at this place. And here I beg leave to insert an extract of a 
Jetter, on this subject, from Noadioh Moore, Esq, of Cham- 
pion, N. Y, a well informed and highly respectable gentleman. 

'* The darkness was first noticed on the night of the 6th 
November, when tlie day cloang with a hazy atmosphere, the 
night became so exceedingly dork as to render the sense of a^it 
wholly useless. The horse and his rider were in equal uncer- 
tMnty. The moon, though near the full, produced no sensible 
change as it rose. Even the faint profile of the landscape, so 
important a guide to the benighted traveller, was lost in intense 
obscurity. The atmosphere continued to lie clouded by dense 
vapours until the 9th ; when the darkness greatly increased. A 
light snow covered the ground. It blew a strong gale from the 
south. The clouds, from which fine drops of rain were conti- 
nually descending, resembled the pitchy blackness of the smoke 
of a furnace; they moved in a wild and hurried manner through 
the heavens, and, at times, seemed to be cloang down upon the 
eartli. Several claps of distant thunder were hcaid, and in a 
town adjoining, a heavy shower ensued. 
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* *' The water caught in this shower was observed to be mucti 
; discoloured. A quantity caught in a clean ye^se^ expos^.ina 

• ffltuation where it fell directly from the heavens, was preserved 
for many days in a corke(} phial, and did not wholly deposit its 
colouring matter. In appearance it was not unlike water im- 
pregnated with soot As to the degree of darkniess .which pre- 

. vailed, it may be observed, that writing, reading, or needlewor)^ 
could not be properly performed without candles. Indeed, 
candles were used during most of the day in many of the houses 
and workshops. Towards evening it brightened up a little, but 
pight brought darkness tangible.^ 

The darkness wa^ observed throughout the northern portion 
: of this State, and in several parts of Canada. At Montpelier, 
. about forty miles north-east of this place, it is ssad to have lieen 
.greater than.it was here. A gentle^nan, from that town, in- 
. formed xu& that the dxu*kness there was $o great, that tbe speaker 
of the House of Representatives could not distinguish the coun- 
tenances of the members, so as to determine who was addressing 
him. The same gentleman added, that wh^re he stopped to 
' dine, he \^as obliged to make usp of a candle to disUngubh tbe 
different kinds of food which were placed before him. 

In the small quantity of water which fell from the atmosphere, 
I did not observe any extraordinary colour, or smell, or taste. 

• It is stated in Le Courier du Bcts-Canada, '* that the water was 
of a black colour, as if it had been ijq[i{H*cgnated ynth a large 
proportion of soot ; and several persons who had tasted it, dis- 

. covered the taste of soot. This colour the water reUuned a 
considerable time.''^ I have read remarks of a sipailar kind ip 
the newspapers from various parts of New England. Had the 

. fall of water here been more copious, I should probably have 
noticed the peculiarity above described. 

The appearance of the heavens during the late period of dark- 
ness, was very much like that which is frequently occasioned by 
extensive fires in the woods. An effect, similar in kind, but far 
inferior in degree, was produced a few years since, by the fires 
which raged sevcrnl weeks, and consumed most of the under- 
wood on the ' a I ntains opposite this place. The dark- 
ness obscrvec was very considerable, and ihc sky 
ras of a pole ^)>cct. 
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'Thtf cause Bflsigned by Dr Williams*, for the ' uncommon 
Auicness.of 1780, is perhaps the most satisfactory which could 
be j;iven. But in the present cose, no similar cause can be sup- 
posed) at least in New England. No great fires were destroying 
cnx woodlands. It was too late in the season. The combus- 
tible matter of the forests was not sufficiently dry. 

The darkness of 1780 occurred in May, after a long period 
of dry weather; that of 1819 in November, without being pre^. 
£eded by any unusual drought, especially in this part of the 
ixiunUy. The former lasted only tliirteen or fourteen hours ; 
the latter nearly a weeL 

The cause of this phenomenon, whatever it may be, is un- 
doubtedly to l)e sought at a considerable distance to the south 
of New England. Many persons in this vicinity, as well as my- 
self, observed, tliat when tlie wind blew most powerfully from a 
southerly quarter, it brought with it a vast quantity of smoke, 
or of something much resembling it ; and that the sky was then 
the darkest ; that when the wind shifted, and blew a short time 
in any other direction, the atmosphere was in a degree cleared 
of this smoky matter. During the time the darkness lasted, 
there was for the most part a pretty strong wind from the south. 
On Friday morning it changed to the west, and continued to 
blow for some time from that quarter. THe unusual obscurity 
gradually disappeared^ and objects, both in the heavens and 
upon the earth, soon assumed their ordinary aspect. 

Since writing the above, I have seen an article in the " Mis- 
sionary,'' of the 12th of November — a very respectable paper- 
printed at Mount Zion, Hancock Co. Geor^a, relating to this 
phenomenon. It is stated, that " tlie atmosphere had been very 
-smoky for about a fortniglit preceding ; so much so, that it had 
literally intercepted the rays of the sun at noon during a part 
of this time, and seriously affected the eycs.*^ " It is doubtless,^ 
added the writer, " ocx^asioned by great fires in the Indian ter- 
ritories. The wind has blown almost invariably from that di- 
rection for some time. 

That the late darkness had its origin in some of our most 
southern states, or in the territories belonging to them, can, I 

• Memoira nfthc Amcr. Avad. vol. i. p. l^^i. 
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thbk, hardly be questioned. It is by no means improbable thai 
it was occasioned by fires, running on those immense prairkt 
that furnish annually such vast quantities of combustible mate- 
rials. We are told that these prunes " are covered with a 
coarse kind of grass, which, before the country is settled in th«r 
vidnity, grows to the height of six or seven feet ♦." This ve- 
getation, another writer observes, " becomes sufficiently dry to 
bum during the long dry season, called the Indian Summer ; 
which commences usually in October, and continues a month 
and a half or two months, during which the vegetation is killed 
by the frost, and dried by the sun ; the wet prajries are also 
dried, and before the season has expired, the grass is perfectly 
cwnbustiWe f." In order the more easily to take their game, 
and to faulitate travelling from one hunting ground to another, 
tlie Indians, we are informed, occasionally set fire to the prairieii 
" towards the close of the Indian summer.^ 



y&ST. X. — Jccount of a Map by a Slavi to the Meir-apparaU 
qfJva. By Francis Hamilton, M. D. F. R. S. Lond. & 
Edin., and F. A. S. L. & E. Communicated by the Author. 

A HIS Map(PlateIX.) contains the Mranma territory betwi 
Pre or Prin, and Taunu on the south, and Amarapura on the 
north. It is evident, that no scale can be adapted for this map, as 
the five days' journey between Pre and Taunu are longer than 
the six days' between the latter and Taunduajngri ; and the seven- 
teen leagues between Taunu and Mrofla, are much longer than 
the thirty-seven leagues between the latter and Gnaundusn. 
The reason, perhaps, of these inaccuracies was, that in tiiea*= 
fiouthcrn parts, the composer had no places of consequence tO^ _ 
fill up the space, and, therefore, did not proceed from stage U^ 
stage, taking room for each, a£ in the more occupied part& to. 
wards the north. 
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In tbb map MigiaanrKb is placed to the north of Patanago; 
but, in pas»Dg both up and down, the place called to me Po- 
tanago was farthest north. This may have arisen from my 
having transposed the names in copying, otherwise it would 
render us more doubtful of the general accuracy of the map. 

In this map, the capitals of principalities are marked by a 
double circle, the chief places of govemmonta by circles, and 
places dependent on the latter by crosses, or by circles round a 
cross. These dependent places, however, are often larger than 
ihe seat of Government, on which they depend. Migiaunrsch, 
for instance, is a place of great trade, and more populous than 
Patanago, on which it depends, although the latter is a pretty 
BMiHiderable town. 

The most valuable part of this map should, no doubt, have 
been the distances ^ven between various places ; but, unfortu- 
nately, OM examination, I find, that very great mistakes must be 
here adnutted. For, we may observe, that from Amarapura to 
Paukkan (Pagalun Mew of Arrowsmith), tlie map gives 4i 
league!!, or 96) British miles road distance, while Arrowsmith's 
map gives 90 geographical miles direct distance, so iliat the 
computed distance on this part of the map falls short of the 
real measurement. In another route the computed league is 
evidently vastly longer, as between Migiaunrajh and Rdmisffin, 
this map makes only 27 leagues ; while the map by the native 
of Taunu makes the distance from the latter to Patanago, 
close to the former, six days' journey, or 60 leagues, It ia 
true, that in the latter map I have found tlie day's journey on 
long routes to give only 17 geographical miles direct distance ; 
while, in the map now under consideration, the measured dis- 
tance between Amarapura and Paukkan gives nearly 21 geo- 
graphical miles. Even this allpwaocc, however, would by no 
means reconcile the two accounts ; and some error in the dis- 
tance between Magiaunraeh and Kamiscen in this map, is evi- 
dent: for the route between Amarapura and Taunu being 
nearly parallel with the Erawadi, north from Prin or Pre, both 
running nearly north and south for a considerable way, the dis- 
tance from the towns on the Erawadi, such as Migiaunr^h, to 
the great inland road, in the direction of east and west, must 
be nearly the same with the distance between Pre and Taunu, 
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Ihal is about 14 graf 
Bsmisten is no doulit 
aeh, the distance, from 
■EderBbly more. Thew 
Ais m^ doubtrul; yi 
(Blly widi those given i) 
milancc, Taunu in bt 
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Ihal is about 14 geographical miles in a direct line ; and a* 
Bsmisten is no doubt considerably to the north of Mjgiatin-' 
the distance, from the obliquity of its course, must be coik 
dderably more. These errors render the whole distances in! 
Ais ma.^ doubtful ; yet a great many of them coincide toler<; 
the map by the native of Taunu. For 
both, is five days' joum^ from Pre. Oft 
the whole, however, most reliance is to ba placed on tboM 
given by the native of Taunu, when there is a difference. 
When both coincide, it adds to our confidence. 

The mountains c^ the Shanwas in this map are represented 
by a ch^un, running in a straight line, north a bttlc westerly, 
past Taunu and Aniarapura ; and the chain has a considerablQ 
resemblance to mquntains, aa seen from a distant plain, and as 
these hills appear from the Mranma country; but there is 
great reason to think, that the delineation by the native <rf 
Taunu, jdthough very rude, ^ves a more accurate knowledge, 
and represents the Shanwa country as mount^nous, with bills 
running in all directions, and among these numerous valleys,' 
which are occupied by many towns, and which, I understand^ 
are finely watered, and very productive. It might be imagjned^ 
that the western limit of this country formed a straight line, af 
represented in this map ; but the map by tlie native of Taun^^' 
represents the hilly region as extending first NE. toward!' 
Gnaunrue, and then NW. towards Ava ; so that tlic courses qp' 
the Panlaun and Paunlaun rivers are entirely through the pla^ 
of the Mranma territory, Aldiough Uiis, when compared witfi 
the Shanwa country, may be called a plam, yet it is by D^ 
means a flat like Bengal, but contains many small ridges, anj 
little detached hills, some of which are neatly enough represenk 
ed in the slave's map ; but the greater part is more carefuUil 
delineated, with respect to number and extent, in the rude peft 
formaiicc of the native of Taunu. j 

In the slave's map, the Mringngazh river and its braBchq 
are much better delineated than in the map by the native a| 
Taunu; butt!" laun is left out, as no part of its coarsti. 
could be inct' a small portion ncai- Taunu- On 

this account, [ ts lirandits have been allugcthet 



I, altbou^ geveral of them pass through the country 
here ddineated. ^ 

A tonent called Pasnwa, not connected with these branches 
of the Pannlaun, and omitted by the native of Taunu, has bem 
laid down in this map. It rises near a town .called Psen, and, 
on the 6th of November, when I was at its mouth, I found it 
bearly diy. The people on the spot called it Psenghiaun, or the 
Fmi Torrent, and gave the name Psenwa to a small town at its 
mouth, which serves as a port for the trade of Praen Mro, the 
city at its source. 

 

Art. XL— iVlra; Inquiries into the Laws which are observed in 
the Distribution of Vegetabk Forms. By Baron Alex ak« 
DEE Humboldt *. 

JL HE numerical proportions of vegetable forms may be view- 
ed in two perfecdy distinct lights. If we consider plants, group- 
ed together in natural families, without having regard to their 
geographical distribution, we enquire what are the types of or- 
gamzation, according to which the greatest number of species 
are formed. Are there more Glumacea^ than Compositae on the 
globe ? Do these two tribes of vegetables constitute together 
the fourth part of Phsenogamous plants ? What is the pro- 
portion of Monocotyledones to the Dicotyledones ? These are 
questions of general Phy tology — of the sciences which examine 
the organization and mutual connection of vegetables. If we 
view the species which we associate according to the analogy of 
their form, not in an abstract manner, but with regard to their 
climacteric relations, or their distribution over tlie surface of 
the globe, the questions which arise afford an interest hi^y 
varied. What are the families of . plants which predominate 
over the other phsenogamous vegetables more within the tor- 
rid zone than under the polar circle ? Are the Compositae more 
numerous, either in the same geographical latitude, or on the 
same isothermal band, in the new Continent than in the old ? 
Do the types which predominate less in advancing from the 

/* 

* A Beperate copy of this memoir was sent to us by the author for insertion in 
our Journal, tlirough Dr Marcet. 
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equator to tlie pole, follow the same law of decrease, ia proptsi 
lion as they rise toward the summit of the equatorial mountauul : 
Do not the mutual proportions of families vary, on isothermal 
lines of the some denomination, in the temrperate zones, to thtf 
north and to the south of the equator ? These questions belong 
to the geography of plants, properly so called; diey are connected 
with the most important problems belonging to meteorology aj4 
(he natural history of the globe in general. Upon the p%p(Hi^ 
derance of certain families of plants, depends also the characta 
of the landscape, die aspect of a country, whether of a beautifid 
or majestic nature. The abundance of the Gramineie, whicit 
form vast savannahs, and that of the Falms or the Coniferw, 
are much influenced by the social state of the people, by thor 
niamiers, and by the more or less perfect development of th^ 
economical arts. 

In conadering the geographical distribution of forms, we may 
attend to species, to genera, and to natural families, (Humboldt^ 
Prdeg. in Nov. Pen. vol. i. pp. xiii. li. £i 33.). Often a ^ngk 
species of plants, especially among those which I have named 
aodal plants, covers a vast extent of country. Of tliis kind, nl 
the nordi, are the heaths and forests of pines ; in equinoctial 
America, the associations of Cactus, Croton, Bambusa, and 
Brathys of the same species. It is curious to examine the pro-' 
portions of organic multiplication and development. We may 
demand what species in a given zone produces the greatest 
number of individuals ; — wc may point ou t the families to whicb 
in different climates belong the species which predominates over 
the others. Our imagination is peculiarly struck with tlic prCJ 
pondcrance of certain plants, which we consader, on account <a 
their easy reproduction, and the great number of individuals 
which. present the same specific characters, as the more common 
plants of this or that zone. In a northern region, where tbtf 
Compo^tte and the Ferns are to the phienogamous plants tir 
the proportion of 1 : 13, and of 1 : S5, (that b to say, where wif 
find these proportions on dividing the total number of the phssJ 
nogamous plants by the mimbcr of the species of the CompiM 
Bitte and Fern I" <!pecie3 of Fern may occupy ten tuntt 

as ntuch spact species of Compositie togcth^. Ii^ 

this case, the nate over the Compo^tse by the 
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-by the number of individuois belon^ng ta tlie same 

lies of Pteris or of Polypodium ; but they do not predominate, 

we compare witli ihc total sum of the species of phtenoga- 
uous plants the different forma which compose the two groups 
of Fenis and Compoeita'. As the multiphcatioti of all the apts 
cics does not follow the same laws, tiince ihey do not all produce 
the same number of individuals, the quotient obtained in di- 
viding the total number of pha'nogamous plants by the num- 
ber of species of difierent families, docs not of itself decide the 
aspect, I might ahnost say kind of monotony of nature in the 
different regions of the globe. If ihe traveller is struck with 
Uie frequent repetition of tlie same species, — widi the sight of 
diose which predominate by their mass, — he is not less so with 
the paucity of individuals of some other species useful to man. 
In the countries where the Rubiaccie, the IiegiuiiinosEc, or the 
Terebinthaccae, compose the forests, we arc surprised to see how 
rare are the trees of cort^n species of Cinchona, Ha'matoxylon, 
and the Balsaniifcr% 

In turning our attention to species, we may also, without 
having regard to ilieir niultiplicaUon, and to tlie greater or 
smaller number of individuals, compare in each /one, in an al>< 
solute manner, the species which belong to diffci-ent families. 
This interesting compaiison iias been made in tlie great work of 
M. Decandolle, (^Regni Vegetafnlia Syslema NaturtE, vol. i. 
p. 128. 396. 439. 464. 510.). M. Kunth lias attempted it with 
inore tlian 3300 CDm{xisitje dready known up to the present 
day, {^Nova Geitera, vol. iv. p. 288.) It does not point out 
Tvhat family predominates in the same degree above the othee 
indigenous phfenogamous plants, either by the mass of in- 
dividuals, or by the number of species; but it presents the 
numerical proportions between the species of the same family 
belonging to a different country. The results ol' this method 
are generally more precise, because they are ubtiuncd without 
riJuing the total. mass of phsenogamous plants, after beii'ij 
Ireed with care from the study of each isolated family. The 
forms which are the most varied, the Ferns, for example, are 
found under the tropics : it is in the mountainous, temperate, 
humid and shady parts of the equatorial regions, that the family 
€>f Fents produces the greatest number of species. In the lem- 
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but nee the eo^ It^g^ob^ibf* ettttiple TiUjplairi, ftojam 
tifB ct Fenit whicb qcMl the oiM better tlm ^he g^ee^ 
ef ^phenogamous pbintii the l^ern% bjr the wnnhet if^iipt^ 
aa, pwyfaninete moiie over the odier plaotai ia Lqdnct-ttii iir 
Sraace or Germany. The numerieal prajportiflfie ftyw^ilfflJpi 
die taUe which I lui?e puUiihed m tptyProt^onmm^'Ditki^ 
Wikme GeograpkuM I^cmiaru^ offpeanngmhm 

perfected by the gTj^ labours of Mr Robert Brow%tiifier«i' 
tiidy. finqoH the paropDrtioiiB given^by an absolute tottporisim bf 
the- q^ecies which grow in the diftifent lones. Thevwaai^ 
which we observe m proceeding from the equator to the poksii 
HdC <loii8equendy the same in the result qf the twomethodsi, bt 
tUsy twi> of the fractions used by Mr Brown andinyself lire ya» 
riable^ sinoe, in i^an^ng the Uoitude, or nither .the i ao d Manpsf 
9oiie| the. total number of jAflBnogamous plants is not- aeen^ f» 
vary in the same proportion as the nuD^berof ^mbcks wludli' 
oondtitute the flspune family. 

- When ficom spedesor indknduabal ibe same fiormwhidi 
ai!e reproduced aooording to constant laws^ we pass tadiviMBS' 
oi the nalural method, we may turn our att^ticm to geners) to 
fSEunilies, or to sections still more general. There are some ge» 
nera and some families which belong exclusively to certain 2oned, 
toisi particular association of climacteric conditions ; but there is a 
great number of genera and of families which have representatives 
in all zones^ and at all heights. The first researches whidi have 
been made regarding the geographical distribution of forms, 
those of M. ^reviranus, published in his ingenious work on 
Biokigy, (vol. iL p. 47. 63. 83. 129.)> have for their objeet th€^ 
jdisper&xm of genera over the globe. That method is lesspiOf 
per for presenting general results than thisy which compares ib^ 
mimber of qpecies of .each family, or the. large groups of (he 
same family, with the total mass of phaenogamous planits. In 
the fri^ zone, the variety of generic forms does not diminisb 
in the same degree as. the. variety of species : we find more geU 
nera, with a smaller number of species, (DecandoQe, T^hione 
J^^Smeni. p. 190. ; Humboldt, Nova Gen. voL. i. p. xvii. & }.}: 
It is nearly the saQie on the summit of the lofty mountain!^ 
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IrUch reoaVe ocdonisU of a great number of genera, which we 
pippuae to bdong exclusively to the v^etation of the plains. 

 I have deemed it necessary to show the different pcnnts of 
^ew from which the laws of the distribution of vegetables may 
be seen. It is in confounding them that we think the contra- 
diotioDs are to be found, which are not otherwise than appar. 
rent) a&d which arc erroneously attributed to the uncertainty of 
obaervations. {BerUner Ja/irbUcher der GeKdchskundCy Bd. i. 
p. 18. 81. 90.) When the following expressions are used : 
*^ this form or this family loses itself toward the frigid zone -^ 
<< it has its true native country in such and such a parallel C" 
*' it is a southern form ;^ ^^ it abounds in the temperate zone ;^ 
we must expressly mention, if we consider the absolute number 
of species, the increase or decrease of their absolute frequency 
with the latitudes, or if we speak of families which predominate 
in the same degree over the rest of the phaenogamous plants. 
These expressions are correct : they afford a precise ragnifica- 
tion, if we distinguish the different methods according to which 
we consider the variety of forms. The Island of Cuba (to use 
an analogous case taken from political economy) contains a 
much greater number of individuals of the African than of the 
Martinique race ; and yet the mass of these individuals predo- 
minates much more over the number of whites in this latter 
island than in that of Cuba. 

 The rapid progress which the geography of plants has made 
within these twelve years, by the united labours of Messrs 
Brown, Wahlenberg, DecandoUe, Leopold de Buch, Parrot, Ra- 
mond, Schouw and Homemann, are owing in a great measure to 
the advantages of the natural method of M, de Jussieu. In fol-^ 
lowing, I shall not say the artificial classifications of the sexual 
system, but the families founded upon vague and erroneous 
principles, (Dumoscej Corydaks^ Oleracea^) we no longer per« 
oeive the great physical laws in the distribution of vegetables 
on the globe. It was Mr Robert Brown, who, in a celebrated 
nemoir on the vegetation of New Holland, first made known 
the true proportions between the great divisions of the vege- 
table kii^dom, the Acotyledonous, Monocotyledonous, and 
Dicotyledonous plants. (Brown, in Flinders' Voyage to Terra 
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Ausiralis, vol. ii. p. 598 ; and Observations systematic 
geographical on the Herbaries of the Congo, p. 3.) I modi 
an attempt, in 1 815, to pursue this kind of research, in extend, 
ing it to the different orders or natural fumilies. The natuxat 
liiatory ul' the glohe is, in its numerical elements, like dies] 
tern of the world, and can be brought to perfectioa only by t 
joint efforts of botanical travellers, to discover the true laws 
the distribuuim of vegetables. The collection of facts is not 
itaelf sutTieient : in order to ohtain the most accurate appnuj* 
tnaUoOB, (nnd we do not preteud to give any thing but appco^ 
matioDS]) the diflerent circumstances under which the obeerraJ 
Ikms have been made must be discussed. I think vnth Mf 
Brown, tliat we ought to prefer in general to calculations madt 
upon incomplete lists of all the plants published, the examplt 
taken from countries of considerable extent, and whose Flom ; 

I well known, such na France, England, Germany, and Lapland. 

I It would be desirable to have stiil a complete Flora of two coun- 
tries of 20,000 square leagues, destitute of lolly mountains and 
of platforms, and situated between tlic tropics in the Old and io 
the New Worlds. Until tliis shall be accomplished, wc must be 
contented with the great herbaries formed by travellers, who 
have resided for some time in the two hemisplieres. The habir 
tations of plants arc soVaguely and incorrectly pointed out} in 
the vast compilations known under the names of Syskma Vegr- 
tabilitan, and Species PlaiUarum, tJiat it would be very di(i)ge- 
rous to use them in an absolute manner. I have not eoiptoyeJ 
these lists otherwise than in a subsidiary manner, to coati^ 
and modify a little the results ubta'med by tJie Floras and the 
partial herbaries. The number of equinoctial plants wltlch M. 

^ Bonpland and I have brought to Europe, and of which ouc 
learned colleague M. Kuntli will have soon jini^eil the -puU^ 
cation, is perhaps numerically greater tlian any of the hecbories 
&rmed between the tropes ; but it is composed of the vegetables 
of tlie pliuns and elevated platforms of the Andes. The aL 
jone plants are even much more considerable than in the FJkvu 
of France, of England, and of the Indies, which assouate aiao 
the producljr Terent climates bclon^ng to the some lati- 

tude. In F *bcr of species which vegetate exclu- 

sively at abo height, does not appear to be more 
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L Ihan Jth of the eDtire mass of pluenogamoue plantii. (Decai)^ 
', in tlic Mem. de JrcveU, vol. ui. p. SQ5.). 
It will l>e useful to cxinaider at a future period the vegetalJ<H< 
I of the tropics and that of the temperate region between the pa* 
] rallels of 40° and 50°, according to two different methods, either 
in searching the numerical proportions in the wholcof the plains 
' and tile mountains, which nature presents over a great extent of 
country, or in determining these proportions in the pimns alone 
! of the temperate zone and of the torrid zone. As our herbaries 
arc the only ones that pmnt out, according to barometrical 
measurement, in more than 4000 plants of the equinoctial re- 
gion, the height of each station above the level of the sea, the 
numerical proportions of the table which I have already pub-i 
lished may be rectified, when our work, the Nova Genentfi 
-AaH be finished, by taking away from the 4000 phEcnogamomH 
plants which M. Kunth has employed in this work {Proiegani'l 
J). 16.), the plants which grow at above 1000 loises, and by d^ | 
' Tiding the total number of plants which ai'e not alpine, of e 
iamily, by that of plants which live in the cold and temperate! 
-legions of equinoctial America, This mode of proccediqg' , 
lllibauld affect more, as we shall show by and bye, the families' , 
4-trhicb abound in alpine species, for example, the Gramineue and 
bthe Comports. At 1000 toiscs of elevation, the mean temper 
^faiture of the air is stJI), on the back of the equatorial Andes,- 
HT centigr., which is equal to that of the month of July at P». 
talis. Although on the platform of the Cordilleras, we find the' 
(Aune annual temperature ns in the high latitudes, (because tlMf 
^laolhervuxl I'me of 8% for example, is the track marked in the' 
Ipluns by the intersection of the isoi/termeU surface of 8°, with; 1 
{Ae surface of the eartli's spheroid,) it is not too much to gene-' i 
jCaliee these analogies of the temperate climates of the equat(»ial 
jioountains, with the low regions of the circumpolar zone. These 
jBDalogies are not so great as might be thought ; they are modi- 
ited by the influence of the partial distribution of the heat in 
jBie different parts of the year. {Proleg. p. 54, and ray Hi' 
Wimire mr lea Ligiiea Isothemes*, p. 137.) The quotients do' i 
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not change, however, in ascending frum the pluns toward die 
mountains, ia the same manner as they change in approachmg 
the pole : this ia the case with tlie Monocotyledones, considered 
■in a general view, as well as with the Ferns and Compouto. 
•i^Prokg. p. 61. and 52, ; Brown on Congo, p. 5.) 
' It may further be remarked, diat the development of vege- 
r tables of different families, and the distribution of forms, depeoil 
'not on isothermal latitudes, nor on geographical latitudes alone; 
'but that the qiiolients are not always Bunilar on the same iso- 
K' 'thermal lineof the temperate zone, in tlie plains of America 
"«nd of the Old Continent. There exists, under the tropics, a 
'very remarkable difference between America, India, and ihe 
■west coasts of Africa. The distribution of organic b^ogsto 
•die globe, depends not only on very complicated climatic at- 
•cumstances, but also on geological causes, with which we are eo- 
■tirely unacqutunted, because they are comiected with the anr 
■ginal state of our planet. The great Pachydermata are WMit- 
'ing at the present day in the New World, although we find them 
Still in abundance in analogous climates, in Africa, and in Ani. 
In the equinoctial zone of Africa, the family of palms is far 

 from numerous, compared with the great number of speaes of 
equinoctial America. These differences, far from deterring us 
from the scrutiny of the laws of nature, ought to excite us 

• to study these laws in all their complications. The lines of 
•equal heat are not parallel to the equator. They have, as I 
'have tried to prove elsewhere, convex summits, and concave 
" summits, which are distributed with great regularity over the 
globe, and form different systems along the eastern and wes- 
tern coasts of the two worlds, in tlie centre of continents, and id 
the neighbourhood of the ocean. It is probable, that when 
' philosophical botanists have travelled over a larger extent of 
the globe, we shall find, that often the lines of the marima 

 of Offroupvient (the lines taken from the points where the 
•fractions are reduced to the smallest denominator,) becooie 
isothermal Hues. In dividing the globe by longitudinal bandi 
comprehended between two meridians, and in comparing the 
numerical -- under the same isothermal latitudes, we 
perceive th different systems of agroupment. We 
fan ^read; I state of our knowledge, distinguish 
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bat sjrstoQOB of Tegetadon, those of the New Continent, of Wes- 

lem Afinea, of India, ^uid of New Holland. Since, notwith- 

' stindiiig the n^ular increase of the mean heat from the pole to 

the equator, the maximum of heat is not identical in the difiPe- 

icnt legions at different d^rees of longitude, there exist also 

phoes where certain families attain a more perfect development 

than at any other : this is the case with the family of Compoid- 

tm in the temperate region of North America, and especiaQy at 

the fKnithem extremity of Africa. These partial accumulations 

determiiie the physiognomy of the vegetation, and are what we 

eidl vaguely the characteristic features of the landscape. 

In the wh(de temperate zone^ the Glumacese and Compositse 
fimn together more than the fourth part of the phsenogamous 
plants. We find, from the same inquiries, that the forms of 
organised beings have a mutual dependence. The unity of 
nature is such, that the forms are universally limited according 
to constant and inunutable laws. When we know at any point 
of the globe the number of species which a great family pre- 
aentSy (fcMr example, that of the Glumaceae, the Compositse, or 
the L^uminosse,) we can estimate with much probability both 
the total number of phsenogamous plants, and the number of 
species which comfkise the other vegetable families. It is thus, 
that, on knowing the number of Cyperacese or of Compositae in 
the temperate zone, we can form an estimate of that of the 
Graminese or Leguminosae. These estimates enable us to see in 
what tribes of vegetables the Floras of a country are still defi- 
oent : they are so far from being uncertain, as to enable us to 
afmd confounding the quotients which belong to the different 
sjrstems of v^tables. The labour which I have bestowed 
upon plants, will no doubt one day be applied with success to 
the different classes of vertebral animals. In the temperate 
sones, there are nearly five times as many birds as mammalia, 
and the latter increase much less toward the equator than the 
birds and reptiles. 

The geography of plants may be considered as a part of the 
natural history of the globe. If the laws which nature has fol- 
lowed in the distribution of vegetable forms, should prove to be 
more complicated than they appear at first sight, still, we ouglH 
not on this account to be deterred from submitting them to 9c>^ 
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curate investigation. We do not relinquish the tracing of a 
when we perceive the sinuosities of river?, and the irregular 
pf coasts. The laws of magnetism become intelligible to 
. vho has commenced with tracing the lines of equal inctinatioD ail 
declination, and who has compared a great nionber of observation^ 
vhich, at first sight, might seem contradictory. He who thidcB 
that it is not yet time to search the numerical elements of tilt 

rraphy of plants, forgets the progressive march by whiek 
physical sciences have elevated themselves to detea^ntte 
results. In examining a complicated phenomenon, ve com. 
mcnce with a general scrutiny of the circumstances by which it 
is determined or modified ; but, before discovering ccrtlun pro- 
portions, wc find, that the first results to which we attend, an 
not sufficiently free from local influence : it is then that we mo- 
dify and correct the numerical elements, and discover the 
■rt^iularity in the very effects of partial disturbances. Criti- 
(3sm exercises itself on whatever has been prematxrrely announ- 
ced as a general result ; and the spirit of criticism onee excited, 
'becomes favourable to the investigation of truth, and accelerates 
_^e prt^ess o£ human knowledge. 

AcoTYT-BDONEs. Cryptc^omous plants (fungi, licfaei»»isos- 
^ Ijes, and ferns) ; Agames celbdeuses et vasculairea of M, Be- 
pandolle. On uniting the plants of the plains with those of 
, the mountains, we have found them to be under the treses j ; 
but their number ought to be much greater. Mr Brovn hi& 
'rendered it very probable, that, in the torrid zone, the propor- 
tion is in the plains ^^, on the mountains \ *, {Congo, p. 5.) 
In the temperate zone, the agamous plants are generally to the 
phffinogamous as 1 : S ; in the frigid zone they attain the same 
number, and often exceed it considerably. 

On dividing the agamous plants into three groups, we observe 
that the ferns are more frequent (the denominator of the frac- 
tion being less) in the frigid zone than in the temperate Bone, 
{Berl. Jahrb., bd. i. p. 32.), and the lichens and mosses also io- 

' In thii 'ions ' Jj-, Jj indicate the prapoitiiins bdwetn 

the *<pec{ea - loul number of PhxnoeBinaira [ilants wbidi 

segetatc in t 'he abbreviations Trap. Taup- Frig,, Bgni^ 

7'rajiici or Tb ^on^ Fri^ii Xmt. 
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cKoee towards the frigid zoti-. The geographical distribulioii 
of {eras depends upon the union of the local ckcuni stances of 
ehade, bumidily, and moderate heat. Their maxi^num (that is 
to say, the place where the denominator of die normal fraction 
of a group becomes the least possible,) is found in the mouii- 
lunous parts of the tro[Hcs, particularly m islands of small ex- 
tent, where the proportion rises to \, and upwards. When the 
l^ains and mountiuns were not separated, Mr Brown found the 
i^s irf the torrid zone to be j*,. In Arabia, India, New Hol- 
land, and Western Africa, (between the tropics,) they arc ^^ : 
our herbaries of America do not give more than j'^ ; but the 
ferns are rare in the great valleys and on the dry platforms of 
the Andes, where we were forced to remain a long time. 
{Congo, p. 43., and Novagen., vol. i. p. 3^.) In the tempe- 
rate zone, the ferns are ,'5 ; in France, ,^, ; in Germany, ac- 
cording to late inquiries, ^\. (Berl. Jokrb., h. i, p. 26.) The 
group of ferns is extremely rare on the Atlas mountains, and 
almost completely disa^^ars in Egypt. In the frigid zone, 
the Stms appear to rise to j\. 

MoNOCoTYLEDONES. Tile denominator becomes progres- 
sively smaller in proceeding from the equator toward the 6iM 
degree of North liatilude ; it increases again in the regions still 
farther north, on the coast of Greenland, where the Graminese 
are very scanty. (Congo, p. 10.) In the different parts of the 
tropics, the prc^rtion varies from } to J. In 3880 phteno- 
gamous plants of equinoctial America, found liy M. Bonpland 
and me, in flower and in fruit, there are 654 monoctyledonous, 
and 3S36 dicotyledraious ; hence the great division of the Mo- 
nocotyledonos would be J of the phasnogamous plants. Ac- 
cording to Mr Brown, the proportion in the Old Continent (in 
India, equinoctial Africa, and New Holland,) is J ; in the 
temperate zone we find J. (France, 1 : 4J ; Germany, 1 : 4J ; 
North America, according to Pursh, 1 : 4J ; Kingdom of Na^ 
pies, 1:4^; Switzerland, 1 i 4{ ; British Isles, 1 : 3|) ; in 
the frigid zone, J. 

^ Gldkace*. (The three families of Juncece, Cyperacete, 
I and Gramiaese, united). ^Trop., j\- Temp,, J. Frig., {. 
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The increase toward the north ia owing to the Juncex and. 
Cj-peraceip being very rare compared with the other Pbxiuvi 
gamous plants, in the temperate and torrid zones. On com-i 
jiaring the species belonging to the three families, we find thalj; 
the Groniincs, the Cypcracea?, and the Junce^ are under th< 
tropics, as S5, 7, 1 ; in the temperate region of the Old Contiri 
neiit, as 7, 5, 1 ; in tlie polar circle, as S|, SJ, 1. In Laplandr 
the Gromineae and Cypcraccce are equal : toward the equatoC) 
the CyperaceK and Juncea; diminish much more than the Gia<J 
tninefe ; the junceal form disappears almost entirely und^' thi 
tropics, (Nova Gen. vol. i. p. 240.). 

JuNCE« alone. — Trop., jj,. Teuip., ^\. Frig,, jj„ 
(Germany, ^^ ; France, /g.) 

CT?EBACEfi alone, ::^Trop. America, nearly ,', ; Westera, 
Afiica, ,•, ; India, ^^ ; New Holland, ^-^. {Congo, p. 9). 
Temp., probably ^'p. (Germany, j'b ; France, according to. 
the works of M. Decandolle, ,V • Denmark, j'g.) Frig. 
This is the proportion found in Lapland, and as far as KamU 
schatka. 

GRAljiNE.f: alone. Trop. I have albwed as much as ,',., 
Mr Brown found in Western Africa, j', ; in India, ^'j. (Con- 
go, p. 41.) M. Homemann fixed this part of Africa at i'5,_ 
{De Indole Plant. Guineenmum, 1819, p. 10.) Temp. Gei 
many, j',; France,,"^. Frig. ,'n. 

GoMP05lT.€, On blending the plants of the plains with those 
of the mountains, we have found in equinoctial America ^ and 
}, ; but, of 6S4f Composita? of our herbaries, there are only 94 
which grow to 500 toises above the plains, (the height at whicli 
the mean temperature is still 21°.8 ; equal to that of Cum, »« 
Algiers, and of the Island of Madeira.) From tlie equatorial 
plains to 1000 toises of height (where we have still the mean 
temperature of Naples), we have collected 265 Composite. 
This last resu '"' proportion of Compoatte, inthere^, 

gione of cquio beneath 1000 toises, from J lo j'^. i 

This result is , because it pixives, that between 
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the tropics in the lowest and wnnneat region of the New Conti- 
neot, there are fewer Compoaitte, iii tlie subalpine and tempe- 
rate re^ons more, than under the same circumstances in the Old 
World. Mr Brown found on the Rio-Congo, and in Sierriw 
Leone, f , ; in India and New Holland j'j. {Congo, p. S6; 
■Nova Gen. vd. iv. p. 939.) In tlie temperate zone, the Com- 
pobitie are in America, |, (this is probably also in equinoctial 
America the proportion of the Composita; of the highest moun~ 
tains to the whole mass uf alpine- phtenogamous plants) ; at 
the Cape of Good Hope, § ; in France, } (correctly fj) ; in 
Germany J . Under the frigid zone the Composita; are, in Lap- 
land, I'j ; in Kamtschalka, j'3. (_Horiiemann, p. 18.; Bert. 
Jatirb. b. i. p. 29.) 

Leghminos*. = Trop. America, ,'j ; India, J ; New Hol- 
land, I ', Western Africa, {, (Congo, p. 10.) Temp. France, 
I'g ; Germany, j'n ; North America, ^'9 ; Siberia, j'j, (Berl. 
JaAr5. b. i. p. 22.) Frig. j\. 

L4BIAT.E. = Trop. j'e. Temp. North America, j',, ; Gcr- 
manj', ,'g ; France, j',. Frig. to. The rarity of Labiatie and 
Cruciferie in the tenijiorate zone of the New Continent is a very 
remarkable phenomenon. 

MAi.vAtE.r. :^ Trop. America, j", ; India and Western 
Africa, ,'j, (Congo, p. 9.) ; on the coast of Guinea alone, j'o, 
(ffoTTumann, p. 20.) Temp. jj,,. Frig. 0. 

CkdcifeevE, Almost wanting under the .tropics, on taking 
away the mountains to within from 1200 to 1700 toisca. (A'uua 
Gen. p. 16.) France, j'g ; Germany, f\ ; North America, j^. 

RcBiACKM. Without dividing the famil.« into eeclions, -w*; 
find beneath the tropics, in America, ^'g ; xti ^'^^^s*-'^'^'^ A.Vt\tfii-» 
j', : under the temperate zone in German -*i -ui '"^ Vrviox^j^^ * 
,V : under the fri^d zone in Lapland, ^'^^ ~ Mr "Brown se-y^^-^ 
rates the great family of ^^'i^jijiacca; into iv,^ groups, w^"*^^"^ Vx^^ 
sent very distinct cJim^. pro}x)Ttiona, fjj-he pottV ^^ ^^^V-./ 
Jatie wilhoMt intvrpo^Ml ^^.' ules, belong chie:fly Xo ^^e temp^^ir^^^ 
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none 1 it almost disa|^>ears between the tropics, excepting at tke 
summit of the mountains. The group of Rubiaceae with oipp^ 
aite leaves and stipules, belong very peculiarly to the equinoc- 
tial region, M. Kunth has divided the great &mily of Ridiu. 
oetG into eight groups, one^of which, that of the Coffeacc«e, faroi 
ta our herbaries a third part of the whole Rubiocea; of equinoo- 
 tial America. {Nov. Gen. vol. iii. p, 3*1.) 

£0FHORBiACE£. =z Tfop. America, ,'j ; India and New 
I" Ht^hrad, j'j ; Western Africa, ,',. (Congo, p. 25.) Temp, 
fnioce, ,'a ; Germany, j^^. Frig. Lapland, ^Jg. 

Ebice^ and Rhodouendba. =Trop.America, ,^g. Tenqt. 
France, iJj ; Germany, ^'^ ; North America, ,^g. l*'rig. L^ 
Iflnd, a'j. 

Amemtace£. :::Trop. Amenca,sja, Temp, France, jj ; 
Germany, j'a ; North America, j'j. Frig. Lapland, ,'0, 

UMBELtiFER*. = ahnost none under the tropics to the 
hnght of ISOO toises; but, on taking both the plains and high 
mountains in equinoctial America, Tgg; under the temperate 
zone much more numerous in the Old than in the New Ccoti- 
nent. France, j'j ; Norlh America, j\ i Li^land, ^\ . 

On comparing the two worlds, we find in general in the New 
World, under the equatorial ^one, fewer Cyperaces and Rubifr 
ceie, and more Conipositse ; under the temperate zone, fewer 
Labiatfe and Crucifene, and more CompositEe, Ericce, and Amoi- 
tacese, than in the corresponding zones of the Old World. The 
fiimilies which increase from the equator toward the pole (ac- 
cording to the fractional method), are the Glumacete, the Eri- 
cejB, and the AmentaccEc. The families which decrease from 
the pole toward the equator are the Leguminosae, the Rubiaces, 
the Euphorbiaceae, and the Malvacea;. The families which iqi- 
pear to attain tKf ■"/tsimum under the temperate zone, are the 
Compositte , the Umlxlliferae, and ihe Crucifenc- 

I have t the principal results of thia work in 

iHie table; iralists to ha^c recourse to illustrt- 



tiom <rf tilt flereral ftmiKew^ wheaaever any of the numbers sean 
jddobtfiiL Tbe qiiotient& of tjie tropics are mod^ed in such a 
BMUDer ih$t thej ore proportioned to r^ons whose mean t^m^. 
pentuie is from 118^ to 5Kf , (from th^ level of the sea to 750 
jM i MS of h<^ht)> The quotients of the temparate zone are adapU 
led to the central part of that aone, between 19* and l(f of mean 
jtemperatipe. In the frigpd zone, the mean temperature is fixxa 
<F to 1^ To thb table of quotients or firactionsi which indicate 
Ae proporticHis of eash &mil7 to the total mass of phsesaoga^ 
nous jdants, mi^t he added another, in which the absolute 
fiuinber of qiecies might 6e compared. We here present a frag^ 
whidi oomprdiends only the temperate and frigid zones, 

Fnmoe. Ncvlh America. iMghnjL 
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These absoli|te numbers are taken from the works qf Messrs 
Deea^dolle, Pursb, and Wahlavberg. The m^ss of plants de- 
aorilbed in Fianee is to that of North Ammoa in the proportion 
df 1| : 1 ; to that of Lapland in the proportipn of 7 •' ^ *• 



* A teries of additional lOliMavaliops on this subject, so hiffidj interestiDg to 
the philosoi)hical botaoisjt and the jgcplogist, also by B^roii Huinbaktt, will appear 
in oar next Number. 
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Akt. SXl.-mHistory of Meclumkal Inventions and Procesm it 
the Arts. 

A.S we are dearous of making ihis article as full and useful 
as possible, we have resolved m future to insert short notices ol 
new and interesting patents, provided these notices are co 
nicated to us by the patentees soon after the sealing of th^ pa* 
tents. 

] . Account of Factitums Gilding Jbr CTiain-Bridgea, ana 
other Works in Iroti. Communicated by John BobM 
SON, Esq. P. R. S. E. 

Tlie Moochees and Nucjquashes of India, who are the mako^ 
and painters of a variety of objects whose purposes require aHlity 
to stand the eflFects of the weather, use an application in ornaments 
ing their works, which, in appearance, nearly equals Riding, and 
costs little more tlian common paint. It appears to me that thi^d 
application might be useful in some cases in this country, partk 
cularly in ch tun-bridges, and other works where iron of a smoottt 
surfiice is exposed to the atmosphere. I therefore use the free* 
dom of troubling you with what I recollect on die subject. 

Id preparing the factitious gilding in the small way, a quanf 
tity of pure tin is melted, and poured into a joint of bambocy 
{perhaps a foot long^ and two or three inches in diameter), clo 
at both ends, except the perforation at which the tin is pourec 
JB, which is mslantly plugged up. The bamboo is then vio 
Usitly shaken, which, if well managed, soon makes the metal 
assume the form of a very fine grey powder : this being ufted^ 
to separate any coarse particles, is mixed up in thin melted glue*' 
and, if I recollect right, is levigated on a stone with a muller 
The result is poured into dishes (commonly cocoa nul-shelfe) U 
settle, and the superfluous moisture poured off. 

When to be applied, it should be of the consistence of thl^. 
cream, and is laid on with a soft brush, like ordinary paint. 
When dry, it appears like a coat of common grey water catoat 
This ii gone over with an agate-bum isher, and then forms i 
bright uniform surface of polished tin ;— a coating of white a 
coloured roghuu (oil-varnish) is immediately l^d over it, accordl 
ing as it may be intended to imitate silvering or gilding. 
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New Copt/mg' Press. 
3 tent-poles, travelling trunks, baskets covered with 
~»er, and other articles, in constant tear and wear for 
meb, from its cheapness, this mode of ornamenting 
arj liberally appliodj and have often Iiad occasion to 
^Mjwer vfhUdi it appeared to have of resisting the ef- 
Mreatber. 

Btriol, sooie iittk dilBculty of manipulatioR may be 
fehging tlie tin to a sufficiently inipalpalrfe poWder, 
Siting the proper quantity of |^ue tu be put in. If 
too strong, the agate has no effect ; and if too weak, 
nbles off under the bunushei-. A vciy little practice 
process exceedingly easy. 
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a NesB Copjfbig-PTess. Communicated by the 
Inventor. 



[ description of a very simple and ingenious 
^-press, has been transmitted to us by a correspon- 
bom it lias been constructed ^id used. 
e X. Fig. 1. AB arc die upper aod under boards, 
:h hard wood, well seasoned. The axle CD is laid 
»ntre of the under side of the lower board, through 
ts EF, and is scon separately at G, The one copied 
de of glh incli bar-iron, having notches HI at each 
h>wn (»i one ^c only, and rounded to Jthsof an inch 
■. In these notches, the round heads oi' the bolts^L 
hJii tkese beiqg screwed, with a strong nut MN, for 
p different Uiicknesses of books. The upper board 
Aen the pressure is taken off, by the pieces of spiral 
t OP, each of which is sunk into a lai'ge bore, about 
jh the under hoard. The nuts MN press upon pieces 
.k into the upper board. The whole is supported on 
not represented, to avtxd confusion. Wivh a handle 
I, A pressure of from two to iWice tons can very 
The a])plicatian of this ajj to v\\e toVleira ol a. 
'" T even to the common iniwi^'^''^^ must 
le, while it is capable q j*'' eJ"*?, «»^"^"'^'-^ 
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* S. Vescrvpivm of a Kew Safcbj-Lamp for Mines. By Johk 

MiriiEAT, Esq. F. L. S. and Lecturer on Chiamstry. Com- 

mumcated by the Inventor. 

My new safety-lamp, which is represented in PJat* X. 

Fig. 2. consists of two concentric cylinders of thick gta^.tbc 

Kpaae between being filled witli water through a pipe at top, and 

. represented in the figure, having an air-escape aperture on the 
oppq»te side. Over the flame of tlie wick is a bell or fon^ie], 
with a double recurved pipe issuing from its summit, and p^ng 
below the lamp, terminating immediately under a. s'mgle coitnl 
aperture. Here, the products of combustion are discha^d), 
(the excess is of course disengaged by the usual aperture at lJ» 
top of the cylinder), and mingled with the explosive atmo^bere 
rising from below, and pasang to the flame of the lamp. Thii 
is again mixed more intimately at its immediate ingress, where 
it passes through the apertures represented on each Mde of tlie 
lamp. The rest may be inferred from a simple inspection of the 
figure, in wliich two of the ribs tliat fence in the outer cylbder 
(a guard from external injury) are supposed to be removed, in 
order to shew the internal arrangement to better advantage: 
' By a circular band of lead affixed to its base, the instrument 
will always fall vertically ; and should it accidentally fall on iU 
'nde, it will immediately recover its upright position. 
' The water will not spill in any condition of the instrument, 

' for the reastance of the atmosphere will prevent tliis. It i* 
iliewn lower in the cylinders than it ought to be, in order lo be 

F clearly represented. Its expansion is compensated for. The 
water will preser\-e the inner cylinder of an equable temperature. 
Hedged in by water, external injury may only affect the ouler 
wall ; but granting that the instrument is crushed to atoms in an 
explosive atmosphere, the worst that can happen is the estino- 
lion of the flame within by a flood of water. 

I see no necessity for shielding the inner cylinder by metfUkl, 
bars, because explosion cannot take place within. 

The lamp is a self-regulator, and takes care of itself; far, 
,the quantity of azote, &c. will be in the ratio of the qiiandty if 
the disanned exploave mixture, and consequent elongation of 
the spire of flame, so sopn as it amounts to a vuiximum e 
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tien tikes place, and the oompanitive colour of the flame, with 
theyaried phenomena of the exotic lambent flame, will-afibrd an 
elegant measure of that explosive force which has been disarmed 
1>eft)re its trimsmission from the portal below. 

This lamp has been submitted to the ordeal of explosive at- 
moBidieres, with the most complete success. No explosion what- 
ever occurs within the cyhnder. When the explosive atmo- 
^iphere, mixed with the product of combustion, passes towards 
ilie lamp, the colour of its flame is changed, and it shoots up in- 
to the bell or funnel, (which carries off these chemical products of 
flam^ in order that they may be mixed with the explosive atmo- 
spheie^ before it passes into the cylinder), and as the explosive 
nucture increases, a lambent attenuated flame plays »lently round 
that of the lamp, which finally disappears ; and when it has 
reached its fruucimum^ it is tranquiQy extinguished. 

4. Accomtt of a New Paient Pocket Copying^Press^ by M. J. 

Brunelle. 

This ingenious and useful invention is shewn in section in 
Plate ^. Fig. 3., where a is the bottom of the press, made 
of the best gun-metal, and hh a pressing-board of wood, ha- 
ving above it a steel-plate spring cr, which rests upon ledges, 
and supports the pressing-board by the screw d. A strong steel- 
Jever e, moving on the plane J\ presses near its centre on the 
head of the screw d\ and g is another lever, moving on the 
joint A, to which the power of the hand b applied. The damp- 
ing apparatus contained in the box iy consists of a metallic cy- 
linder, having several sheets of fine linen rolled round it, of the 
same size as the sheets of paper employed. 

In using this press, the original letter is put into a transfer- 
ring-book, and a blank-leaf of paper turned over upon it. A 
sheet of the damp linen is then laid upon the blank-leaf, and 
above that a leaf of oiled paper. The book being shut, and in- 
troduced between aa and bb^ the hand is applied to the lever g^ 
which presses down the lever e with great power, and commu- 
nicates the pressure to the book by means of the lofiob d of the 

VOL. VI. XO. 1^. APRIL 1822. u 



294 Mr BrogiLedoa's Method ^Wire-Dravrng. 

pressing-board bb. This patent was enrolled in June 1821:— 
See London Journal of Arts, vol. iL p. 248. 

5. Mr Brookkdon^s Improvmneni on the M^Aodqf Ihwmg 

Cylindrical Wire. 

The improvement which we propose at present to notice, HM 
made by Mr William Brookedon of Poland Street, and was » 
cured by patent on the 20th September 1821. The usual m- 
•tbod of making cylindrical wires, is to draw them through hdtt 
made in plates of steel, iron, or other metal. In this method; 
-the. holes were liable to be galled or enlarged by the wire iifi 
pasong through them, so that the wires were less equal and 
cylindrical than might have lieen desired. The method whidi 
Mr Brookedon proposes to substitute in place of the old one, is 
founded on the ingenious idea of drawing the wire through cyHn- 
drical or conical holes drilled in ^' Diamonds^ Sapphires^ RtMes^ 
ChfysoKieSy or any other jit and proper hard gems or etonei.^ 
Although the wire may be drawn through either end of the 
hole, yet the inventor prefers entering the wire at the smaller 
end, and drawing from the larger end of the holes. 

It is very remarkable, that Mr Brookedon has not enume- 
rated among his gems the Garnet, which we consider as better 
fitted for the purpose than any which he has mentioned. It is 
not only the cJicapest and most easily obtained of them all, but 
has the property of giving less friction than almost any other 
substance. This interesting property of the garnet was esta- 
blished by the curious experiments of Coulomb on pivots *. 

6. Account of Mr Wltty's Improvement on Pumps, 

The usual method of working pumps, either in distilleries, &c. 
or on board ships, is to force the water to the top of the barrel, 
and allow it to run off to a lower level. 

It is quite clear, that if the water in this case descends from 
•the top of the pump to a place of delivery much below the top 
of the pump-barrel, the fall of the water through this height b 
a mechanical force which is entirely wasted, and which may be ac- 
tually employed in raising the water through a part of the pump- 
  - '  - '- 

• Sec the new Edition of Ferguson's Lectures, Edin. 182«, vol. ii. p. 171, ITf. 
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bamk Ifr Witty avails himself of this power in a vaty ingenioiM 
manner. ^^ Insitead of letting the water or liquid escape firom a 
oonunon pump at the usual place of delivery, I caused it to de- 
9oeslA again in a syphon-pipe to the lowest level at which it can 
ocMxveniendy be delivered ; and as this descent is considerojble in 
8hip0^ brew-houses, &c. a considerable saving of labour is effect- 
ed in working pumps by a descending column of water or li- 
quor, i0ount^r4)alancing as much in length of the rising column 
in the pump, as the height which it descends in the syphon- 
pipe, to the place where it can be delivered.*" We have no 
doubt that this invention will be found to be of great practical 
value, as^it relieves the men at the pump of a very great part of 
their labour. In cases of danger at sea, it may prove the means 
of aaving both the ship and the crew. 

If we consider the water which in ordinary pumps falls from 
the top of the barrel to the place of its reception, as a mechani- 
cal force which is lost, we may avail ourselves of it, by variou9 
ooutrivanoes, for assisting in the work to be perfomied.  In'Mr 
Witty'^s contrivance, the men at the pump raise the water to the 
bottom of the short leg of the syphun, and it is then drawn 
throuj^ the syphon by the action of the longer branch. There 
are many eases, however, when we may allow the men to raise 
the water to the top of the barrel, and employ the direct force 
of the descending fluid to work another pump, or p^orm any 
other piece of work that may be required. 

• »■ '  

7. Account, cf Mr Gladstone's , New Method of Propelling 

Steam-Boats, 

Several years ago, Mr Gladstone, an ingenious mill-wrigbt of 
Castle-Douglas^ contrived a kind of bucket-wheel for giving 
motion to thrashing-mills, and other kinds of machinery *, with- 
out knowing tluit he had been anticipated long ago by Mr Costar, 
' This contrivance he.has since modified, so as to enable it to 
be allied' to propel steam-boats, as shewn in Plate X. Fig. 4., 
where A is a shaft or axle of iron^ passing in the usual mining 
through the sides of the vessel. On each end of this shaft, on 
the outside of the said vessel, are firmly fixed> two wheels of cast- 

* $«c the New fiditkm of Ferguson'i Lectmei, toL ii. p. 57. 

«!? 
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ih)n; provided with studs or teeth routid the whole arcumferenBe 
irf eaxh wheel, as rtpresentcd m the figure at A. The distUBe 
bfetween tKe two wheels oiT each pairj must be in proportion to 
the intended length of the floats or paddled. The propelliBg 
fx>wer is to be communicated to the shafts by the usuied means, 
and thus a rotatory motioti is given to both pairs of wheels. 

Sri, Two cast-iron wheels, With their circumference nnootbj 
kre fixed on an axle bn each side of the vessel at B ; their aides 
are to be <rf stfificient length to allow the two wheels of eadi 
^Niir to be fixed at the prop^i^ distance for receiving the chains 
too paddleSj which are t» pass over; 

Bdf Two endless chains are aj^ied to the wheel, as in the 
figure at DD, so that one passes round each of the stud-wheeb, 
and its corresponding plain wheel. Across these chains the 
paddles tk* floats are fixed, and between each pair of paddles the 
two chains are connected by cross bars of wood or iron, which 
are parallel to the paddles, and are securely bolted to both 
chains; sb as tb keep them at a proper distance, to suit them to 
the wheels^ arid prevent ihem having any lateral motion ftom 
the Action of the sufgfe. 

' The chains have openings at such distanced as to fall exacdy 
on the studs of the wheels, in order that the chains may always 
take hold of the studs during their rotation, so as to prevent their 
dipping on the wheels, although so slack as to form a curve in the 
water. The paddles are to be fixed in such a manner, that they 
will be perpendicular to the surface of the water, during their 
course between the wheeh A tod B, even when the resistance to 
theii" motion is greatest. 

4^A, On tlie outer edges of each adjoining pair of wheels, 
there is a projecting edging or rini^ so that the two connected 
chains, with their strikers and paddles, may easily fall between 
the rims, thus aflbrding an additional security against the effect 
of the surge, In displacing the chains. The length and breadth 
of the paddles must always be in proportion to the dimensions 
bf the vessel. 

8. Account of Mr tlAGisisi^s Impto'oements in the Art of 
Making White Lead and Verdigris, 

Mr Hagner'^s method of manufacturing white lead, consists in 
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pourii^ Bielted lead into a revolviiig cylinder, for the purpose pf 
gwanilaring it by the rotatory action of the machine, liVhen t|i€s 
^ lead ia thus granulated, it is converted into white le^^ by tl^ 
ordinary processes. 

In the manufacture of yerifijgris he also eniplays a revolving 
vessel, or a fixed yessel, in which agitators jmy be placed,aiid into 
these he puts copper in' a very minute state of division* Fyro- 
iignous aci^ or acetic acid, is then popred on the copper, so as 
to cover it only partially, and the whole is put into a state of 
ai^tation, so as to rub off the oxidated parts of the metal, a^ 
present fresh surfaces of it to the action of the acid. When the 
vessel is closed, be introduces carbonic acid gas during the ope- 
rationi of the machine^ and continues the process uatil the ver- 
digris is formed, 

9. Accouni of Mf Jo^Nfos^e Method of Consuming ihe Smoke 

qf Steam-Engines. 

In the year 1813, the late Mr Sheffield took out a patent fbc 
air-<!onductor^ to his improved reverberate^ furnace^, which, 
though it was not one of tj^e objects of the invento]^, had thf3 
effect of consuming the smoke, by converting it into ^ame, 
The air-conductors of Mr Sheffield were ^terwards directly ap? 
pfied to the consumption of smoke by Mr Wakefi^d of Maiu 
Chester ; and more recently, Mr Jolinson, brewer at 3^on}^ 
has taken out a patent for a contrivance for the same purpose^ 
which is the co>interpart of Mr ShefBeld^is air-conductor, t/bf 
Johnson^s contrivance is represented |n Pla|;e X. Fig. 5., 
where e i^ the ash-bole and fire-place ; a the tube or leading 
part of the air-conductor ; ft its apertuj^ pjr mouth ; d the flues 
leading to the chimney ; i the register ; k its handle ; gh tb($ 
bridge of tlie furnace ; m the iron^oor for cleaning the flues \ 
f a stop-well ; n the stean^-^sigine boiler.— See the Techmeak 
JReposUon/y vol. i. p. 42., and the Ixmdpn Journal of Arts, vol. iii 
p. 440. 

10. Account of Mr Sjuf,^s Fmil'Gaiherer. 

This useful apparatus is repres^ted in Plate X. Fig. 6. 
where a and b are a pair of cutters fixed to a pole, which may 
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be lengthened by screwed jmnts, or other obvious means. Ai 
the lower end of the pole is a lever c, wliifh may be fixed bji 
screw and socket to any part of the pole. The lever d!, ol' du 
loving blade 6, has a spring under it, to keep it open, and 
im the end of d, a string passes over the pulley e, to the 
idle c. By means of the arch and joint at^ the cutters naj 
set at any required angle. 

When the fruit-gatherer is raised, so that the stalks td the 
t are included between the cutters, the string ce is pulled', 
stalks are cut, and the fruit drops into the basket k. 
9'- 

11, Mr AiRitCs Method of Protecting Steel Articlesjrom Rmt 
by a Coaling of Caotitchouc. 

It occurred some time ago to Mr Arthur Aikin, the ingenioiH 
:tary to the Society of Arts and Manufactures, that melted 
^houc would be found to preserve the surface of iron goods 
oxidatioD, by die action of the atmosphere, in consequence 
its undergoing almost no chemical change when exposed to 
air,— its treacly consistence under ordinary degrees of heat, 
.V— its powerful adhesion to iron or steel surfaces, — and the faa^ 
'^ty with which it can be removed by a soft rag and a piece of 
;^e bread. 

The trudi of this corgecture was afterwards estabUshed bj 

perimcDt. Plates of iron and steel that had one-half 

if their surfaces covered with caoutchouc, remained unoxidated, 

'hile the unprotected parts were almost wholly corroded by ex- 

' WiBi^e for five or hx weeks in a laboratory. 

,'Tbe caoutclioue nuist be melted in a close vessel, to prevent, 
from being charred, and from taking fire. It melts nearly at 
le temperature at which lead fuses ; and, when in a fluid state, 
must bo stirreil with a horizontal agitator, by means of a 
rising above the vessel, to prevent tJie caoutchouc fnm^ 
\ buroing to the bottom. 

Mr Aikin communicated this useful discovery to Mr Perking 

K^lrfio employs it in preser%ing his engraved steel blocks, plateii 

jolls and dies. Mr Perkins improved tiie proctsa, by incorpo> 

rating tile caoutchouc with oil of turpentine, wJiich makes it wore 

iily applied, and which dries into a firm varnish, inaccessible 
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to moirture) and easily removed by a soft brush dipped in warm 
oil of turpeatine.— •See the Technical HepoaUoty^ vol. i. p. 65. 

IS. New Method qflUummaUng Houses wtih Gas. 

» •  

The great improvements which have taken place, both in the 
manufacture of gas, and in the methods of applying it for the 
purposes of illumination, render it extremely probable that it 
inll be miuch more extensively employed in lifting up private 
houses. Many parsons have an objection, which we confess is 
not without sofne. foundation, to introduce the gas directly into 
thar apartments; and it has accordingly been proposed to bring 
the gas to the windows, to allow it to bum on the outside, and 
thus to illuminate, the rpcHn, without any of the annoyances 
which arise, both fiom tbe sjnell of the gas, and from the heat 
generated during its combustion. 

In order to do this to the greatest advantage, the gas-pipe 
should be brought to the sill of tbe window, apd sbould then 
have a gas-tight joint, by means of which it can be placed ei- 
ther vertically, when it is to be used, or horizontally, ^hen 
the apparatus is to be removed altogether, or put aside during 
the day in a press or recess made in the wall to receive it. 
The lamp which is to protect the gas from wind and rain, 
should have fronts of glass either hemispherical or semicylindri- 
cal, so 'that no opaque line or bar may interfere with or 
break the cone of rays which enters the window. The back 
part of the lamp must be a reflector, of such a surface that it 
shall throw into the apartmen]^-ajl the rays that would otherwise 
not enter. The direct and reflected light which thus enter the 
apartment, might be rendered uniform, by means of an orna- 
mental blind of the finest muslin, (varnished or not as may be 
(bund most advantageous) ; and if the blind has a landscape 
upon it, the most luminous portion, or that nearest the gas 
flame, might be made to have the. appearance of the sun in the 
heavens. 

In newly built houses, recesses might be constructed, in i^ich 
a way that the lamp and gas-tube might turn round a joint^ a^id 
be entirely concealed from view in the day-time. 

The advantages of such a method of illumination are great 
and obvious. Instead of being annoyed by the constant en- 
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trance of servants to trim die lamp ; — instead of hanng the fifl»- 
niture destroyed by the spilling of oil, and by the carboDaoeooi 
matter necessarily produced by either oil or wax burning widi- 
in an apartment ;— instead of having the temperature of ovec? 
heated rooms increased by the heat of the lights ; — inateadof 
having the eye. injured by the irritation which arises from faiil: 
liant flame ; — and instead of having the apartment illuminated 
by a light constantly varying in intensity, we shall av(ud ill 
these evils, ai^d have pur houses lighted in the very aame maa^ 
n^r as they are by the light of day. 

The disadvantages which attend this method are very few. 
We are prevented from excluding the cold air of winter by 
shutters and curtiuns; but in many cases this is«n advantage^ 
and when it is not de»rable, the heat on the outside of each, 
window will diminish the currents of cold idr which might othorr 
fvise be admitted. A greater quantity of light will no doubt be 
pecessary to produce the same degree of illun^ination ; but the 
cheapness of gas renders such an objection of no weight. 

The gas-light might also be established in the ^^/t^ walls of 
apartments^ by means of gas and air pipes laid in the walls theia> 
selves, so tliat the air in the room should be entirely unconnect- 
ed with that which supports tl^e flame of the gas. 

X3. Account of a New Process for separating Iron Jrtyin oilter 
Metals. By J. F. W. Hekschel, Esq. F. R. S. L. & E. * 

The following process, discovered by Mr Hersehel, is of great 
value in the arts, from its being mathematically rigorous, — of ge- 
neral application, and having the advantage of facility, celerity, 
and cheapness. 

The solution containing iron is to be brought to the maxl- 
mum of oxidation, which can be communicated to it, by boiliug 
with nitric acid. It is then to be just neutralised, while in a 
state of ebuUltion, by carbonate of ammonia. The whole of the 
iron to the last atom is precipitated, and the whole of the other 
metals present (which I suppose to be manganese, urium, nickel 
and cobalt,) re^ )Iution. 
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The firecaiitioDd neeesfiary to insure success in this process, 
are few and nmj^. In the first place, the solution must coo* 
tain no oxide of manganese or cerium above the first degree of 
ooLidation, otherwise it will be separated with the iron. It ia 
scarcdy probable, in ordinary cases, that any such should be 
preaent, the protoxides only of these metals forming salts of any 
stabili^; but should they be suspected, a short ebullition with 
a little sugar wiQ reduce them to the minimum. If nitric acid, 
&c.«be now added, the iron alone is peroxidised, the other oxides 
remaining at the minimum. Moreover, in performing the pre- 
cipitation, the metallic solution should not be too concentrated, 
and must be a^tated the whole time, especially towards the end 
of the process ; and when the acid re-action is so far diminished, 
that logwood paper is but feebly affected by it, the alkaline so- 
lution must be added cautiously, in small quantities at a time^ 
and in a diluted state. 

If too much alkali be added, a drop or two of any acid will 
set all right again ; but it should be well observed, as upon this 
the whole vigour of the process depends, that no inconvenience 
can arise from slightly surpassing the point of precise neutralisa- 
tion, as Hie newly precipitated carbonates of tlie above concent 
irated metals are readily soluble to a certain extent in the solu^. 
tions in which tJtey are formed^ (though perfectly neutral). 
In the cases of cobalt and cerium, this re-dissolution of the re- 
cent precipitation formed by carbonate of ammonia, is very cgn- 
siderable, and a solution of either of these metals thus impreg- 
nated with the metallic carbonate, becomes a test of the presence 
of pero^de of iron, of a delicacy surpassing most of the re-agents 
used in chemistry, the minutest trace of it being instantly thrown 
down by them from a boiling solution, provided no marked ex- 
cess of acid be present. To be certain, however, that we have 
.not gone too far, it is advisable, after separadng the ferruginous 
precipitate, to test tl^e clear liquor, while hot, with a drop of 
the alkaline carbonate. If the cloud which this produces be 
clearly re-dissolved, on agitation, we may be sure that only iron 
has been separated. If otherwise, a little acid must be. added, 
the liquor poured again through the filter, so as to wash the 
precifntate, and the neutralisation performed anew. — P. 9Q5. 
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The §eparalinn of Iron ironi Uranium cannot be accOtnplitb- 

K iCd by thiH process, as liiis mt^l poBRcsses a property analogoui 

a tlial which foniis (he eubjuci of ihe paper. It may be dme^ 

L Juwevor, by inverUnf; the proccu. A mixed sotuticMi of inn 

1 urontuiR being deosidisul, by a current of sulphuretted 

%ydrogen, and thi.>ii treated with on earthy carbonate, ibe uw 

a in Boluti(Hi, while the uranium separates. — P. S99' 

f -* 14. JccotttU ^ Mr Fhii-lips' Method nf Propelling- Ttas^. 

Mr Phillips is, wc believe, the first person who has proposed 

)» to place the paddle-wheels of steam-boats in a horizontal positim. 

The greater part of this horizontal wheel is inclosed between 

decks. Each horizontal wheel carries eight vertical paddles, and 

ich paddle has a piece of machinery connected with it, by which 

Vf&s lowered into the water when it emerges from between dedci, 

l)ui<!, after giving its stroke, it is again elevated. The succeed- 

tttig paddle is lowered In a similar manner, performs its strokf^ 

] And ascends tike the one which preceded it. Mr Phillips ccB- 

l;^ves that vessels may be propelled in this manner in higliQt 

r tolling seas with greater effect, than by the ordinary contrivB "" 

The idea of using a horizontal wheel, is, so far as we ' 

'Inew and ingenious ; but though such a contrivance, with pad( 

liapable of being lowered and elevated, might answer in 

I flow motions, we fear that it will be found in practice, whenl 

very rapid revolution of the wheel is absolutely necess 

not only inexpedient, but to be extremely liable to go out 

tarder. Mr Phillips has taken out a patent for the inventicH^ 

which he declares to consist in placing the paddlc-whecle hori-  

Xontally. 

' 35. Jn account of Messrs Reedhbjd and PAunr's Method^ 

ProptUing Vessels. 

The principal object of this invention is to convert the s 

IxMit into an ordinary vessel, to be driven by canvas i 

weather. In order to effect this, two horizontiil channels i 

' made to exl ~' the whole length of the vessel, « 

entrance and "or the water, which reaches nearly 

to their top. w of paddle-wheels arc mouninl. 
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^th thor knrer ports immerBed about one ftx^t under the water 
In tlie channd. In stormy weather, the' apertnresof the channdb 
UHy be shut by slidtng shutters ; and, if necessary, the water 
woMy be pumped out of Ibe duumels, so that the wheels are en- 
tirely diosed in* The patentees state, that it may be sometimes 
idenraUe toform trunks on the outside of the vessel, in place ct 
the channels above described. This patent appears to rest on 
the use of channels closed up every where, except at the eo- 
tranoe and exit apertures, on the use of several pairs of paddle- 
wheels, ^d on the power of shutting up all the propdling ap- 
paratus by means of sliding shutters*, 

 

161. Account qfMr Hih€s Improvement on the Manufactwre qf 

Starch. 

The object of the patentee is to deprive the starch of all its 
colouring matter, and render it perfectly white, by the action of 
the oxymuriatic acid. When the starch is ready for boxii^ 
it is reduced with water to the consistence of cream. The oxy- 
muriate of lime is then added to it, and the whole continually 
agitated. A large quantity of water ,is [next added ; the nux- 
ture is well stirred, and the starch allowed to subade. The 
water is then drawn off, and diluted sulphuric add poured upon 
the 5tarch, and the whole agitated for some time. The starch 
is finally washed with repeated quantities of cle^ water, till qU 
smell is removed from it ^ 

17. Account qfMr Ward's AUemating Steam^Engine. 

• 

In a preceding volume (Vol. I. p. 848.), we have described 
the steam-engine of Mr Morey, in which the cylinder revolves 
^long with the axle of the paddle-wheels. Mr Ward, an Ame- 
rican 'gentleman, seems to have improved this construction. This 
new engine, as applied to steam-boats, is represented in Plate X. 
Fig. 7., where the cylinders i, i are placed mthm the water- 
wheel cc which revolves round axes or centre-pieces at. e, fixed 
to the boat ddj and join on each side of the recess for the wheel 
These centre-pieces, after traverang the boxes, are turned at 

* Fuller descriptions, with cirawings of these two inventions, will be found in 
the IfOndon Journal of ArU^ vol. ii. p. 401. and 405. 
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right angles, and extend within the wheel, and towards its cir- 
cumference, a distance equal to half the sweep of . the pistoiMod 
a. At this distance from the centre of the water-wheel, boBGei 
are inserted in the centre-pieces as at /, to receive the gudgeooi 
g^ of the cylinder, which revolves upon them round its centre 
of gravity. The steam is conducted to and from the i^findflr 
by means of a double pipe, so that the oentre-pieoes at^ooswcr 
the quadruple purpose of an induction tube and eduction tube, 
a bearing for the water-wheel, and a bearing for the cylinder 
The steam is admitted alternately into each end of the cylinder, 
by a contrivance nmilar to that used by Homblower. The 
outer end of the piston-rod a, i^ attached to a cross-piece f^ 
which is supported by gudgeons g^ moveable in boxes in the 
arms rr of the water-wheel. From the middle of R prooeedi 
the two wings s Sj from th^ ends of whicli two rods ii extend, 
playing through steps uu on the sides of the cylinder. Tbae 
rods are considered necessary, in order alternately to overcome 
the inertia f and re^t the momentum of the cylinder, encounter- 
ed in consequence of the irregularity of its motion. 

The following is the mode in whid) the engine operates. The 
steam being admitted into the cylind^, by means of the induc- 
tion-tube, the beginning and end of which is shewn at i and it, 
devates the piston, and consequently the piston-rod a, which 
presses the gudgeons g, as it were against the circumference 
of the wheel, and in the direction of a tangent of a circle 
pas^g through the point of re-action g^ and haying for its 
centre that of the water-wheel. The qpward stroke of the pis- 
ton being performed, the piston with its rod a descends, and 
the cross-piece p along with it, the gudgeons g of the latter 
sliding in the arms rr, During the descent of the piston, the re- 
volution of the cylinder is obviously retarded, but it is again 
accelerated when the piston takes its upward stroke. From 
this regular alternate acceleration and retardation in the motion 
of the cylinder, Mr Ward has given his engine tlie name of the 
Alternating Steam-En^ne. A full account of this machine wiD 
be found in the Jr ''*?can Journal of Science ^ vol. iv. p. 90,— 
102. 
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18. Account of Mr SrEivfa IviprovemerUs in Steam-Engines. 

This ingenious contrivance, of which wc can only give a 
brief notice, is the invention of our countryman Mr Robert 
Stein, formerly of Edinburgh. A general \iew of it is givert 
in Plate EX.. Rg. 8., and the object of tlic invention may be 
stated to be for raising steam by nieans of heated air, and after* 
wards employing tlic steam so raised, and the heated mr com- 
Inned with a portion of steam to elevate the piston of a double 
steam-cylinder. By tlie hopper a, the fuel is introduced at 
suitable periods by the revolution of the fluted roller S, which 
is fitted so closely as to prevent the admission of air, and the 
escape of the heated air within. The cinders and dust are dis« 
charged below through a similar idr-tight apparatus. When 
the fire is lighted, a strong blast of ur is thrown into the fur*. 
naoe through tlie pipe c, and this air, when heated and expand- 
ed, is conveyed along the pipe d to the high pressure cylinder 
e^ where it works the piston, and escapes by the eduction-pipe J. 
The expanfflve force of this ^rifled air is increased by a jet of 
water occamonally admitted among the coals in the hopper a, 
which, descending into the Are, is converted into steam. The 
heated air, in passmg along the pipe J, and through the boilerj^ 
converts the water into steam, which, ascending through the 
ppe g^ works the piston in the low-pressure cylinder A, and 
escapes by the condensation-pipe L The temperature of the 
furnace, and the quantity of elastic vapour generated, are regu- 
lated by means of a stop-cock ^, in the blast-pipe c, which has 
two passages, one going above^ and the other below the fire. 
If the expandve force of the air in d is too great, it will raise 
up the loaded piston m^ and by means of the chain passing over 
the pulleys H, the handle of the stop-cock Tc will be elevated, 
and thus partly close the passage of the lower branch of the 
Uast-pipe, which goes below the fire. When the heated air in 
d has too little elasticity, the piston m sinks by its own weight, 
liflts the lever of the cock ^, opens the lower branch of th^ 
blast-pipe, and closes the upper one. A fuller account of this 
invention, and of some of the other ingenious contrivances 
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which bekag to it, will be found in the London JoumdlcfArUy 
Tol. ii. p. 411 



Abt. XIII. — Account of ffie HoUJSpringg of Furnas^ im.^ 
Island of St Michael. By J. W. Webster, M. D. Cor. Sec 
L. S. N. E., M. W. S., &c. ♦. 

X HE Hot-springs of the Valle das Furnas % render this the 
most interesting spot in St Michael. The valley is neaitj 
twelve nules in circumference, and is bounded on every side by 
mpuntiuns of various height. Its form, like that of the other 
inclosed valleys, which have already been described, is nesrly 
drcular, but its surfSeu^ has considerable irregularity, rising 
here and there into small lulls. A part of it is under tolerable 
cultivation, and it is inhabited by a few peasants. It is wateifed 
by many streams that wind through the plantations, till they 
unite to form a small river, called Ribeira Quente, or Warm 
Biver. After a circuitous course, the Ribeira Quente flowi 
through a deep ravine, and empties itself into the sea on the 
southern side of the island at the base of Pico da Vi^a. 

The mountains surrounding this valley are composed chiefly 
of pumice ; but compact lava and rocks of the trachyte family 
are seen on the face of many of the precipices. The colum- 
nar structure and vertical arrangement of these rocks are quite 
distinct in some places; in others, beds of the porphjrry and 
pumice appear to alternate. They are sometimes separated by 
layers of fine sand or ashes. A few pieces of slaggy lava and 
scoriae, are occasionally found at the foot of the mountains, but 
there are no large collections or beds of them. 

At the bottom of one of the precipices, 1 found a number 
of pieces of a rock analogous to amygdaloid, and at the same 



• This description of the Springs of Furnas, is extracted from an interesting 
account of the Island of St Michaers, one of the Azores, published in America, by 
oiir former pupil Dr Webster..— R. J. 

f The Portuguese word " Furhaf,^* means caverns. 
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iflBe porpbjritic. -Each piece is cc»npo6ed of angular portioniit 
ipparently fragmentB, nrhich are united by a yellowish-white 
nlioeous substance, approaching in some respects to calcedony., 
[t is hard and opaque, and has somewhat of a waxy lustre. 
The cavities on which the amygdaloidal character of this rock 
depends, contain a small quantity of mealy and radiated zco-' 

lite. 

The hot-springs are situate towards one extremity of die 
ndley, beyond a few cottages composing the village of Furnas. 
They are opt seen at any distance, being surrounded by small 
hiUfly jBome of which, there is great reason to believe, owe their 
origin in part, if not altogether, to the springs themselves. 
They are generally covered with short, shrubs, but some of 
them are wholly devoid of any traces of vegetation. They- are 
epmposed of day of different degrees of compactness, which is 
variouiBly, and often beautifully coloured by iron, under diffe- 
rent degrees of oxidation. The clay is intermixed with fine 
pumice and masses of siliceous sinter. As we pass along die 
ntRow road from the village to this spot, the gradual diange 
irom a fertile to a barren soil is observed, and within a few 
yards of the hot-springs, nearly all traces of vegetation are lost. 
At the extremity of the road the ground is almost sndw-white, 
and then acquires a reddish tinge ; this increases in intensity 
and brightness, and finally passes thiouj^ an infinite variety of 
idiadeft to a deep brown. Here and there, patches and veins of 
Albright yeUow and purple colour, add to the singular aiq>cict of 
this remarkable spot. The clay is in some places so mu<^ in^ 
durated bA to retain an imperfect slaty character, but most of it 
if. 90ft, and has an earthy aspect It does not feel perfectly 
smooth wh<^ rubbed, but b full of hard grains, which are ex- 
ceedingly minute ; and when a mass of it is diffused in watery 
a quantity of fine siliceous particles is separated. It has many 
of the characters of tripoli. Jt is used by the peasants as an 
external application for cutaneous diseases, and is undoubtedly 
beneficial in some particular cases, from the quantity of sulphur 
it contains. Large pieces of siliceous sinter, of a grey colour, 
are imbedded in it, and it is covered in some parts by the same 
substance, which has accumulated upon it in layers, from an 
aghth of an inch to an inch in thickness. Near the extremity 



SOB I>r WtbsLLTs Acaiujit oJOie Hot-Springg of Fumoi. 
di the road, the beds of ciaj have been cut tlirough to the 
depth of six or eigiil feet, and their structure is well di.ipUjoi. 
The vicinity of the spriugs U indicated by the iucreosed 
 >teiiiperalure of tiie earth, a sulphureous odour, and the ew^ 
, of vapour or steam from every crack and fissure in the ground. 
'The temjierature of the clay continues to increase as we ad- 
vance, and a greater quantity of vapour is at last seen ^o»^ 
iBcending from the springs themselves. 
The volumes of smoke and steam rolling upwards Irom the 
\ surface to a great height, till they are gradually diffused dirou^ 
' ihe atmosphere, or mingle with the heavier clouds that crown 
the summit of the mountmns, produce a striking effect. IV 
confused rumbling and hissing noise that is heard for some time 
before we arrive in sight of the springs, increases at last to an 
incessant and terrific roar, and seems to issue from the very 
apot on which we stand. The earth returns a hullow sound, 
and great caution is required to avoid stepping into the podi 
and streams of boiling- water, with which its surface is covered. 
'•' The quantities of hot-water discharged through the innutiwr- 
[ tible orifices in the ground, is prodigiously great, and the dif- 
' fcrent streams unite, forming a small river, that, still liot, join* 
the Rihelra ^uente. The largest springs are termed Caldeint, 
as boilers, and a shallow basin of earthy matter has been fonn- 
'*d round each of them, by depositations from the water. 
Much of the water is constantly retained within these reservoirs, 
and its surface is more or less agitated by the escape of sulphu- 
retted hydrogen gas, and the ejection of the water from helow 
The temperature of some of these springs on the Sd day of 
December, between tliree and four o'clock P. M., the th^nuh 
meter standing at 63° Fahrenheit, the barometer at 29.4, ww 
SS follows : 



900° 
134 



96= 
170 



137° 



203' 
114 



The Itasjn of the largest spring, particulaily desiguated a 
" The Calde' ^ icular, and hetween twenty and thirty fi 



Calde 
diameter. 



this boils with much greater violetr 
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than in any olher caldeira^ and distinct loud expidsibns occur 
at- abort intervals, which are succeeded by a very perceptible, 
elevation of the cratre of the body of water within the basin^ 
Tbia if attended with a loud hisong noise, and the escape of 
great quantities of sulphuretted hydrogen gas, steam, and.sul-. 
phunnis.aicid viqpour. On account of the high temperature 
and vast quantities of steam, it is dangerous to approach near 
the spring, except on the windward side. The cattle, however^ 
Vre pft^ seen standing on the (^posite side, to free themselves, 
as-it it supposed, from vermin. The peasants are in the habit 
of placing baskets fiHed with lupines, beans, and other vege- 
tables, on the edge of the basin, where they are speedily cook- 
ed. 

, From the Great Caldeira, the water is conveyed to two or. 
Aree small buildings, which are used as bathingJiouses. . The 
tmpo'ature of the water bdng so high, reservoirs have be^ 
fiuiik, by removing the earth to the depth of a foot or two, into 
whkh the hot-water is conducted, and allowed to cool ; it i)» 
then recdved into bathing-houses, and its temperature nused at 
pleB9ure by the admission of more water immediately frcrtn 
the caldeira. The water is turlxd, from the presence of a large 
quantity of aluminous earth, but which ^veis to it a peculiarly 
soft feel. . . 

A few yards from the principal caldeira, is ad elevation about 
fifty feet in height, and probably as many in extent* composed 
of alternate layers, of a coarser variety of sinter, and clay, ipf 
eluding grass, ferns, and reeds, in different states of petrifac- 
tion. Not many years since, the ^de of this hill fell in, aoul dis- 
cofvered a deep and frightful cavern ; smoke and stean^ ^t pre- 
sent issue from it in vast quantity, accompanied by a tremen- 
dous noise. The hill, indeed, appears to be a dome, covering 
an extensive abyss, from which, by another outlet nearer the 
summit, hot mud and stones have been occasionally ejected. 
Lodung down through the opening, a body of water is seen 
boilii^ with great violence. An appalling roar is incessantly re< 
verberated from side to side within the dome, and is increased^ 
at short intervals, by sudden and violent explosions. The sur- 
face of this hill, the sides of the cavern, and the innumerable 
crevices in the ground, are coated with sulphur ; in obtaining 

VOt. VI. NO. 1!2. APRIL 1822. X 
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spmrimens of which, [ found llic heat nnd acid fumes almi»t 
suffocating. Every stone has hLtii more w less chao^d, wliite 
not a shrub or plant flourishes for many yards around. The 
themiometer iiiiroduted into the fissures immediately rose to 
ISO"*, and in some places to 123° Fahrenheit. 

Sulphur is so abundant and pure, that it might be coUectni 
in quantities suHicient to ex|Mrt ; wherever a loose Stone lie» 
over one of the fissures, or where many stones are loosely heap- 
ed together, their under surfaces are soon covered with it; ant 
by placing tiles, as is done at Solt'atra, on which Uie sul|diur 
could collect, an abundant supply of it would be obtained. 

Wherever the water has flowed, depositations cX silicontf 
sinter have accumulated, and circular basins, composed entirely 
of this substance, have been here and there formed round a 
spring. The siliceous matter rises, in many places, eight or l« 
inches above the level of the water, and is often exceedii^ 
beautiful. Grass, leaves, and similar substances which haW 
been exposed to the influence of the water, are more or le« 
inCrusted with silex, and exhibit all tlie progressive steps of p»J 
trifaction ; some being soft, and differing but little from theif 
natural state ; while others are partly converted into sUme, 
are entirdy consolidated. In many instances, alumina is thd? 
tnineralizing material, which is hkewise deposited from the I 
waters. I found branches of the ferns whidi now flourish 
the island, completely petrified, preserving the same appeai-and^ 
as when vegetating, excepting the colour, which is now asfa-gre^ 
Fragments of wood occur, more or less changed, and 0D> 
tire bed, from three to five feet in depth, is composed of Ul| 
reeds so common on the island, completely mineralised, tl 
centreof each joint being filled with delicate crystals of eulphu 
in elongated, double four-sided pyramidical crjstala, with 
highly resinous Ixstre. 

Round the springs, where llie water has dashed irr^ollri) 
over the edge ol' the basins, the depositations of ailiceoua 
ter are rough, and often present an appearance similar to thoM 
of Iceland, «^ich have been so well compared, by Sir Gemglt 
Msckenzie, to the head!; of cauliflowers ". The variety of sil' 

" In ihe year ISIT. I hnd an ojiporlunily of clnminiiig the iiilcreslin^ »^ 
of Iwhnilli: Jperiinein deiMisiied by Sir Gcorfr Mockeniie, in tlie opartmciHi » 
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ceous sinter, which is most abundant in St Michael, is in layer^, 
from a quarter to a half inch in thickness, which ore accinHU^ 
lated on each other, to the height often of a foot and upwards, 
cobstituting disdnet and wide strata, many yards in extent. 
Tjhese strata are always parallel, and for the most part horizot)- 
IbIj but in sonfie places they are slightly undulating. Between 
the layers of this substance is a loose white powder, which, on 
efsanunation, is found to be nearly pure silex, with a small pro« 
|kirtion of alumina. When moist, it is nearly gelatinous. The 
colour of the slaty variety is pearl-grey ; externally it is dull; 
but on the ftedi fracture has a glistening lustre, and is trans- 
lucent on the edges. The fracture is nearly smooth, inclining a 
little to conchoidal. It scratches glass with ease, and has a speci- 
fic gravity of 2.107. It is infusible before the common blowpipe. 

Another variety of sinter has a snow-white colour, and is ex- 
t^njally wrinkled, abounding in slight depressions and protu- 
berances^ which are almost circular. This is found in delicate 
crusts, and often covers irregularly shaped masses of the other 
varieties. It has a very beautiful semi-opalescent lustre. Thd 
crusts are brittle, and seldom exceed the tenth of aH inch ih 
thickness. Their specific gravity is 1.886. Upon masses of a 
kind of conglomerate of altered lava and pumice, I noticed a 
very beautiful variety of Fiorite, in small circular cup-shaped 
portions, the edges of which are of a pure flesh-red, becoming 
gradually fmnter, till the centres are periectly snow-white. 

Another variety has the following characters : its colour is 
snow-white, reddish and yellowish-white, passing, in some spe- 
cimens, to yellowish-grey. It occurs in long, slender, capil- 
lary filaments, from one to four inches in length. The fila- 
ments cross each other in every direction. On the cross frac- 
ture, viewed with a microscope, a lustre between vitreous and 
pearly is observed. It is translucent, brittle, and light. When 
reduced to powder, and rubbed over the surface of a plate of 
glass, it scratched it. Its specific gravity is 1 .866. It is in- 
soluble in nitric, muriatic, or sulphuric acids, and is infusible 
before Brooke'*s blowpipe*. A portion of this mineral was exa- 



the Royal Society of Edinburgh ; but I recollect no specimens of siliceou;: sinter, 
which equal in beauty some of tliosc from St Michael. 
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niined by my rricnd Dr Daua, who found il " t'tisible into a 
perfectly transparejil glass, when mixed with aii alkali, and that 
sixgroitu of it, inline powder intensely ^ignited in a platina 
crucible tor fifteen minutes, l<»t 0.98135 grains, equal to 16.35 
I fitr cent'" It appears from Dr Dana's ansly^s, to ccm»at of 
eilexS;}.6A; water 16.35. It tlius differs from the ^liceouB 
depositions of Iceland and Ischia, in the Large proportion itf 
water it contmns, and in the absence of alumina and lime. It 
may be considered an hydi'ate of ^lex with more propiiety; 
than the hyalite of Frankfort, which M. Biicholz regards 
such, and wluch contains but 6.33 of water •. It appears to hp, 
a new variety of sihceous sinter, and deserves to be de^gnatcd 
, by an appropriate name. From the island in which it occar% 
I propose to call it Michaelite. 

Wherever cavities exist in the large masses of sinter, and 

^the hills foimed by that substance, and the fragments of Iav»( 

ind pumice, the silc^ has assumed a stalactitic form ; and tlM 

t t^talactites are from one to two inches in lengtli, and their 

: jaces are often covered with small brilliant crystals of quarts, 

' It is impossible to convey any adequate idea of the beauty 

,yariety of forms under which silex appears in St Michael, 

I jfpineralogisls can here be supplied with specimens far surpaa* 

I ^titig those from any other localities as yet described. 

Another variety of stalactite that occurs here is cooip 
_pnncipally of alumina. These stalactites are rough and earthjU 
I ,«nd their length is from one to six inched". 

The more compact masses of sinter broken down by Uh 
Veather, and other causes, have been cemented together, wUt 
portions of obsidian, pumice, and sconce, into very beautifoj 
breccia, which is in some places sufficiently hai'd to admit a 
good polish. The cement is siliceous sinicr. The diflWe^M 
substances of which tim mass is composed, exhibit a great v» 
ricty of colour, and the fi'actiired siurface is curiously mottled 
with green, red, grey, white, yellow, and blaclv, in every variety 
of shade. Some of the portions have external characters anali^ 
gous to those of wax-opal, and many are striped and spotted. 
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"while others are porphyritic. This breccia is evidently of re- 
cent formation, and appears indeed to be actually forming at 
this time in those parts of the beds where it is soft, and the ce- 
ment gelatinous. The alteration which the rock has under- 
gone, in many places, where exposed to the steam and acid va- 
pours, is remarkable. The different substances composing it 
have lost their colours, and have now a pretty uniform degree 
of whiteness, the breodated structure remaining. The frag- 
ments are soft, and in many places have acquired a distinctly 
ar^llaceous character. Some of the elevations composed of this 
• farecda are upwards of thirty feet in height. Wherever cavi- 
ties occur in it they are lined with sm^ stalactites, and bo- 
trycHdal concretions of pearl-sinter (fiorite of Thomson) and 
alum appears under the form of a delicate efflorescence, or in 
ininute crystals. 

Besides the hot^rings tdready noticed, there are some others 
rf less importance in different parts of the Valley of the Furnas, 
-and bathing-houses have been erected in their vicinity. There 
are.also many cold springs, the waters of which are abundaht 
in carbonic acid and sulphuretted hydrogen gases, and they are 
strongly chalybeate. They occur in various parts of the plain, 
and some of them are so near the hot-springs, that the thumb 
may be placed in one of the former, the temperature of which 
is 70* or 80*, and the first finger of the same hand in one of the 
latter, at the temperature rf 190" or 200**. The ground over 
which the water from the cold-spring passes, is covered with a 
thin coating of oxide of iron, and many of the loose stones have 
§ beautiiul metallic stain, which is sometimes iridescent. 



j^T. XIV. — An AccoufU of some Mistakes rdaimg to Dr 
Bradley*s Astronomical Observation^y and Harriotts MSS, 
By Br Robektson, F. R. S. Savilian Professor of Astronomy 
in the University of Oxford. Jn a Letter to Dr Brewster. 

Dear Sir, 

-I- HE following statemeni: of facts will, I trust, do away mis., 
t^kes into which many of your scientific readers may have been 
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led by the passages herein quoted, relating to the pubiicatioQ of 
Bradlcy''s astronomical observations, and also relating to certain 
manuscripts left by Harriot, the celebrated mathematician. 

In the year 1812, Dr Thomson published his History of the 
Royal Society ; and in pages 344-34<5. of the work, he concludes 
his account of Dr Bradley, with sajring, " He left behind lum 
an immense number of astronomical observations, in thirtfeo fo- 
lio volumes, which were {uresented to the University of Oxford 
in 1776, on ccmdition of their being printed and published,—* 
condition, however, not yet complied with.^ 

Now, the truth is, that the first volutyie of Dr 3ra41ey''& ob- 
servations, edited by the late Dr Homsby, Savilian Professor of 
Astronomy, was published in 1798; and, in the preface, be 
gave an account of the causes which delayed its appearanGe. 
Being unable, on account of bad health, to extertd his supinin- 
tendence to what remained, the Delegates of the Chftendon Press 
requested me to undert4ke the task. To this I assented, and 
the second volume was published in 1805. In this volu^ie, the 
Greenwich Observations are continued, from the date at which 
the first ends, not only to the time of Dr Bradley''s death, but 
even to that of Mr Bliss, bis immediate successor as A^tnmo- 
mer-Royal. 

In No. LI. (irt. 2. of the Edinburgh Revi&us^ when speaking 
of B^Ton de Zach, it is said : '* Several years ago he visited Eng- 
land? wA resided tliere for a considerable time. He lived much 
in the fainily of Lord Egremont ; and we owe to him the dis- 
covery of several unpublished MSS. of Harriot, one of the ablest 
and most inventive mathematicians of the age in which he lived. 
These the Baron found among the papers of the nobleman just 
named. They have since been consigned to the care of the 
LTiiiversity of Oxford ; and are now, we have no doubt, in the 
progress toward publication.'' 

The belief implied in the conclusion of what has been quoted, 
ought not to have been entertained ; for the manuscripts in 
question had been examined at Oxford, had been declared to be 
unfit for publication, and had been returned to the nobleman to 
whom they belonged, more than sixteen years before the Edin- 
burgh lievierv had arrived at No. LI. 
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The Delegates of the Clarcndoiv Press, to whose caie the 
IISS. bad been oonsigiied, were desirous tliat they should lie 
published without delay ; and, with this view, they earnestly re- 
iquerted me to examine the papers, and ^vour them with an oc. 
.ocmntof their state and merit. Having intimated my ooinpli- 
^aacey the AfSS. eon»sting <yf two bundles, were put into my 
handsj and the foUowijig are eopies of the reports which I drew 
up upon th^m. 

• ^ The following are the titles of* the papers contained in the 
bundle first examined.  

. !• Hi^ xi"^ m,<MwnfuU I seu Dc Spatii ref>ectioiie : Propositio 
generalis : ^i: lib. 7. Pappi. 

%, De centio gravitatis pyramidis. 

d. Plolomaieum elementum de oompositione ralio^Him. 

4l Theoremata ad subtensas periferiaruni. 

fi. Lemmata. 
- 6. Pioblemata. 

7. De Parabola. 

8. De oentro gravitatis trianguli. 
9* De centro gravitatis paiPabols?. 

10. De Asymptotis. 

11. De refiectione corporum rotundoruni. 

These papers, excepting the last, are in no point of view fit 
for publication. The greatest part of them consist of detached 
and unfimeiied exf^nations of the authors which he read ; be- 
gun, according to all appearance, with the design of satisfying 
fais own mind upon the subject before him, and dropped abrupt- 
ly as soon as this satisfaction was obtained. 

The 1st, 9d, 3d, 4th, 5th, and 6th, of the above mentioned 
artide^ are of this kind. The 7th, 8th, 9th, and 10th articles, 
seem to have been entered upon with an intention of treating the 
subjects in a more perspicuous way than any which had been 
pursued before hid time ; and had he written the 7th and 10th 

* with a Tiew to publication, there is every reason to suppose that 
in these two he would have succeeded in his design. In point 
of matter, as far as they extend, they are ingenious improve- 
ments upon Apollonius ; but the same improvements, fully and 
elegantly demonstrated, are lo be found in Mydorgius'^s Conic 
Sections, published in 1631. I should suppose that Harriot 
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-had not read Archimedes when he wrote the 8ih and 9th M 

tides, as they arc so very much inferior to what we have by ihil 

celebrated mathcmaLician on the subject. , 

To these remarks upon tlie subBtauce of the first ten articleq 

I Jt may be proper to add, that they are destitute of the princijiai 

1 rpvticulars requisite in regular mathematical composition. Nfjf 

[ -irst principles are laid dovn ; due arrangement is overlookedi;i 

and the demonstrations, otlen defective, are expressed ii 

rf algebr^cal short-hand. In saying this, I by no h 

] tend to insinuate any thing disrespectful to the memory of Ha>M 

' <not. I offer these observations as reasons for my firm persuat 

I son that he never intended the papers for publication ; and tj 

[ it would be injurious to his reputation to print them. 

The paper De refieciitme corporum rot»mlorum, when i 

I pared with those already mentioned, may be considered as higb^ 

i hf finished, but to its publication some strong objections u 

tt>e made. Harriot himself states its imperfections, in bis lettaq 

which accompanies this * ; and to these imperfections it may be 

added, that every thing depending upon the compuutioD and r 

solution of forces is so much better understood, and more clear-i, 

ly treated, since the great discoveries of Sir Isaac Newton, that iCi 

would suffer much upon a comparison with modern puhlica 

tions. The subject is more fully and elegantly handled in Keill'a 

Introduction to Natural Pliilosophy- •, 

Of the other bundle ofjjc^rs. — To a great many of these 

papers there is no title, nor do they admit of any specific dor 

sciiption. They appear to be rough calculations of some paid*-, 

culars which he wished to ascertain, without any ollu^n to ib^; 

data with which he set out, or obvious tendency to the object in^ 

view. Others admit of classification, and afford abundant proc^ 

of Harriot's zeal in the cause of science, and of his umremitting, 

attention tq its improvement. 

The first class of this description relates lo the spots on th^ 
sun. From these papers it appears, that he first began to ob-j 



* Thia was a copy o[ a teller lo his paCrim the Eat] of Xoithiunberland, upM 
he nature of his paper, ar :~ ila n.inl of first principles, anil iu brevity^ 

nit intimating that he th >< wouicl cranpTrlicnd It, notiriUigtandinA 
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~ aenre the spots on the 8th of December in 1610, and that he' 
eoatinued to observe them, at irregular intervals, to the 18tb-<yf 
JaHuaiy 1613. The observations recorded are 199 in number, 
and the accounts of them are accompanied with rough drawings, 
reprciBenting the number, portion, and magnitude of the spots. 
^rom the manner, however, in which these observations appear 
to have been made, and also from that in which I find them re- 
cofded, I do not think that Harriot ever intended them for pub- 
lication ; nor do I think that the publication of them noW W6uld 
either satisfy raUonal curiosity, or contribute in the smallest de- 
gree to the advancement of astronomy. The circumstances un- 
der which the observations were made are very briefly and very 
vaguely recorded, and consequently no calculations can be found- 
ed upon theni likely to lead to accurate conclusions. These de- 
flciendes I am inclined to attribute, partly to his having had no 
inteiitiofi to publish on the subject, and partly to the imperfec- 
tion of astionomical and philosophical instruments in his time. 

From this class of papers of which I am now speaking, it 
plainly appears, that Harriot' had no coloured glass to defend 
the eye, for the following expressions frequently occur : '^ A 
mist,"—** a notable mist,'' — •* misty and cloudy,"—" the sonne 
was somewhat to cleare. There^being no doudes but only thick 
ayer,"— ** convenient thin cloudes," &c. 

As there is no reason to doubt of his diligence, I think that 
such expressions as the following are to be attributed to the im- 
perfections <A his instruments, and not to his want of care : ^^ The 
altitude of the sonne being 7 or 8 degrees,"—*' the sonne being 
8 or 4 degrees hy," &c. 

The next class of papers (fixed together with a pin) which met 
my eye, is entitled, " Descriptio parabolse per circularum motum.'' 
This I proceeded to examine, with sanguine hopes of finding a 
practical method of describing a parabola by an uninterrupted 
motion. My hopes, however, quickly vani^ed ; for this class 
only contains diagrams so rough and confused, that it does not 
appear from them, upon what property of the circle he founded 
his attempt. 

Ailer this disappointment, I proceeded to examine a class of 
papers entitled " De Jovialibus Plrnetis." From two pages of 
ihcse papers, it appears, that lie first observed Jupiter's SateJ- 
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lites on the 17th of October 1610^ for both of them have tlus 
cUte; and at the top of one of them, there is this exprcsoon, 
^' My first obsenration.of the new planets;*" and ^t the top of 
the other, '^ My first obaervation and others following of the 
new found planets about Jupit^r."^ At the top of another page, 
there is this expression, '^ The seccxid yeares observations, be- 
ing anno 1611, of the Joviall Pknetts ;^ and in this same pi^, 
th^re are th^ following dates pr^i^ed to his accounts of observa- 
tions : « Syon. Octob. 1.''—" Octob. 6.''—" Dec. II.''—" Sy- 
on. JJtJ, January l*."— " January IS."—" January S6.''- 
\' Febnimy 15.''—" February 17."—" Feby 86.'' 
• Bough drawings of the positions of the satellites, and rough 
calciiVitions of their periodical revolutbns, accmnpany the brief 
statements of the observations ; but, in my opinion, astronomy 
could not be advanced by the publication of any part of them. 
. The other papers which admit of classification, may be en- 
titled, Obaervationfi pf the Moon,<»0b6ervations of the Comets 
of 1607 and 1618,— An Examination of Willebrord Snell's Ob- 
servatians for determining the laogth of a d^ree of a meridian,*- 
" The Effect of the Decree of the Councell of Neace for the 
observation of Easter-day,"-?^* the Doctrine of Nautical Tri- 
angles,^— B^marks on Eratosthenes, Tycho, Kepler, Paul Hain- 
zelus, and Vieta. 

It is needless to enter into a minute description of these pa- 
pers, as they are i)ot drawn up with any degree of regularity 
and precision, and as it evidently appears that they never were 
intended for publication.^ 

Upon the whole, it is my opinion that the publication of the 
papers mentigned in this report could only tend to prove that 
Harriot was very assiduous in his mathematical studies, and in 
his observations of the heavenly bodies ; it could not contiibute 
to the advancement of science. I apa, Dear Sir, 

Yours, &c. &c. 
Observatory, Oxfokd, ) A. Robertson. 
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Art. XV. — IJoicription of some new and rare Plants disco- 
vercd in Canada^ in tlie year 1819. By John Gk)LDiE. 
(Communicated by Dr Hooker.) 

X HE collection of plants from which those in the following 
list soTQ selected, was gathered under circumstances so unto- 
ward, and so unfSavourable for botanical research, that I shall 
probably be pardoned for prefacing my account of them with a 
short notice" of the journey, of which they were the produce^ and 
the motives of it 

Having had for many years a great desire to visit North 
America, chiefly with a view to examine and collect some of its 
vegetable {productions, I contrived, in 1817, to obtain as much 
money as would just pay my passage there, leaving, when this 
was done, but a very small surplus. 

In the mcHith of June I sailed from Leith, and landing at 
Halifax, remained for some days botanizing in the neighbour- 
hood of that place, where I met with several plants which were 
interesting to me, especially a yellow flowered variety of Sarra- 
eenia purpurea, which I have never since seen elsewhere. 
From hence I went to Quebec, carrying with me all the roots 
and specimens that I had obtained, which, together with the 
produce of two weeks^ researches in the neighbourhood of Que- 
bec, I put on board a vessel which was bound for Greenock, 
but never heard of them afterwards. Hence I proceeded to 
Montreal, where, meeting with Mr Pursh, author of the North 
American Flora, he advised me to turn my course towards the 
north-west country in the following spring, and promised to pro- 
cure me permission to accompany the traders leaving Montreal. 
I travelled on foot to Albany, and then proceeded by water to 
New York. I remained but a short time in this last place, for 
I explored the eastern part of l4ew Jersey, — a country which, 
.tbough barren and thinly inhabited, yet presents many rarities 
' ^ die botanist, and gave me more gratification than any part of 
jlmerica that I have seen. At a place called Quaker^s Bridge 
I gadicred some most interesting plants, and having accumu- 
lated as large a load as my back would carry, I took my jour- 
ney to Philadelphia, where I staid but a very short time ; for 
knowing that a ship was about to sail from New York lo Scot- 
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Lind, I Iinslfned lo rctiini tliiUier ; and having again entrusted 
my treasures tp the deep, I liad ag^n, as the first lime, the dis- 
appointment of never obl^ning any int^ligenoe whatever of 
thcKi. 

My 6naaces bring now estreuiely low, and winter havoig 
commenced, I hardly knew what to do ; but after sotne ddaj, 
went up to the Mohawk river, where I found employment Aa- 
ring that season as a. schoolmaster. I quitted this place ia April 
1S18| and proceeded to Montreal, expecting to be ready to de- 
part on my journey towards the north-west country. I i 
disappointed in finding that Mr Pursb bad left Mtmtreal for 
iQuebcc, and that even if present, his interest would scarce 
have been sufficiently strong lo have obtained for me the a 
lance and protection which I de^ed. My only alt«:ii3tive wn 
now the spade, at which I worked all summer, excepting only 
two days in each week, which I devoted to botanizing, and went 
also a tittle way up the Otowa or Grand River, the only excur- 
«on of any length which I accomplished. In the autumn I 
shipped my collection of |Jants, and in two months had the 
mortification to learn that the vessel was totally wrecked in the 
St Lawrence. Thus did I lose the fruit of two years' labour. 
During the next winter I did httle, except employing myself 
with such small skill as I was able, in deigning some fl 
|Heces, for wliich I got a trifle. Early in the following quing 
I commenced labiHir again, and by the beginning of Jujie had 
amassed about 50 dallars, which, with as much more Uiatl 
borrowed from a Mend, formed my stock of money for the next 
summer's tour. I started in the l>eginning of June from Monl- 
real, and passing through Kingston, went to New York, lo 
wbichf aftei" an excursion to Lake Simcoe, I returned ; ibffl 
visited the Falls of Niagara and Fort Eric, and crossed ov 
the United States, Keeping along the eastern side of Lake 
Erie for ninety miles, I afterwards took a direct course to Flttfc 
burgh on the Ohio, which, owing to the advanced state of ^ 
season, was the most distant point to which I could attain. On! 
my return I ke' ' the side of the Alleghany river to Fmnt 
oilcan, in the York, then vi^leil the salt-works 

of Onondago ; u-bour on Lake Ontario, whence, 

proceeding to cd i\\i my whole collection, wilh 
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which I returned to Mcmtreal, and, embarking in a vessel which 
was bound for Greenock, got safely home ; the plants which I 
carried with myself ^being the whole that I saved out of the 
produce of nearly three years spent in botanical researches. 

In spite of the ill fortune which has hitherto attended my 
endeavours, I have still so great a desire to bring American 
plants and seeds to this country, that I purpose, in the ensuing 
spring, if my pecuniary circumstances will permit me, to make 
another excurnon to that country, for the purpose of explo- 
ring the forests which lie towards the west. 

TETRANDRIA MONOGYNIA. 

SWEBTIA. 

CoroUa rotata. Nectaf^eri pari ad basin lacinikrum corol- 
las. Capsula unilocularis, S-valvis. 

Swertia deflexa^ corolUs campanulatis quadrifidis comiculatis, 

comubus deflexis, foliis ovato-lanceolatis. 
S. defkxaj Smith in Rees^ Cycl. v. 84. 
S. Michauofiana^ Schultes^ Syst. Veget. v. vi. p. 131. 
S. comicuJata^ Pursh FL Amer. Sept. v. i. p. 101. (Not 

Willd.) 

Hob, Shores of the St Lawrence, near its month. 

Although this species is described by Pursh under the name 
of S. comicukUa^ yet he, with great propriety, intimates, that 
the American plant is distinct from the original Siberian one of 
that name, principally on account of the deflexed Iioms of the 
corolla. The present individual is annual or biennial, smooth, 
'6--8 inches high, simple, somewhat four-angled. Lower kaives 
-spathulate, the rest ovatoJanceolate, all opporate, three-nerved. 
'Fhufers axillary and terminal ; the axillary ones upon bibrac- 
teated racemes, the terminal ones nearly tunbellate, with four 
"small leaves at the base resembling an invducre. Cabfx 
deeply four-partite, the segments lanceolate, rising erect be- 
tween the horns of the corolla. CaroUa erect, almost campa- 
nulate, veined, greenish-yellow, purplish below, divided into 
four, ovate, acute segments, and at the base furnished with four 
deflexed horns, more than half as long as the coix)lla. Sta^mens 
four, inserted about the middle of the corolla, alternate with the 
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segments, short. PMiZ oblong; with t^o short styles. Plmi 
turning almost black when dried. 

PENTANDRIA MONOOYNIA. 

LiTlIOSPERMUM. 

Corolla infandibuUf(»ini8» fauce perforata, nuda. Cdb^ quin. 
quepartitus. Semina ossea, nitida. 

lilliospermum linearifblium ; fruticosum, foliU luiearibus ap- 
pressis pubescentibus^ floribus lateralibuB terminalibusque, 
nudbus impresso-punctatis, caulibus erectis. 

Hab. Only cni the sandy-beach at die head of Lake On- 
tario, in July, and without flowers. 

The L, c^ngustybliwn of Michaux agrees in some points with 
this plant, especially in the pericarp ; yet as he describes it as 
procumbent, and Pursh pronounces it annual, and adds, that 
woods are the places of its growth, so I should think there 
could be no doubt as to the specific difference of the two indi- 
viduals. 

PftlMUlA. 

Calyx quinquedentatus. Corolla hypocrateriformis, tubo cy- 
lindraceo, ore aperto. Capsula unilocularis, decemfidus. 

Primula pusiUa; foliis obovato-spathulatis repando-dentatis, 
subtus scapoque farinosis, umbella pauciflora, corollas tulx) 
calyce vix longiore, laciniis obcordatis obtusis, PI. XI. f. ^. 2. 
Hal)^ Near Quebec. 

This is a minute and delicate species ; its whole height, in- 
cluding the scape, not exceeding two or three inches. Flowers 
very pale purple, almost white. From P. mistassmica it differs 
by its very mudb smalletr dimensions, shorter capsules^ and par- 
ticularly its flowers, of which the calyx is oblong, and almost 
equal to the tube of the corolla in length. The divisions of the 
cordia are considerably broader and more obtuse, more reseair 
bling those of P. fariivosay or even of P, scoticuy from which 
two species again, the fonn of its leaves keeps the P. pusUla 
distinct. 

Of this species I have hving plants at Ayr. Others I sent 
to Edinburgh ; and from two which flowered last summer in. the 
garden of P. Ncill, Esq. Canonmills, the accompanying draw- 
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h^ (Pkte :^I. 1%. % 8.) W€!rfe mMe, by R. K. Gtev-iDe, Esq. 
In its InM Mte the fldwef s am fixAh four to eigfit ih tlUttitM^r. ' 

Capeifolium. 

Bacca trilocularis, polysperma, distincta. CoroUa tubulosa, 
l<inga> quinquGfida. Cdljfx quinquedentatus. 

Capiifolimn pubesc&ns ; spicae verticiltis terminalibus approxi- 

matis subcapitatis, foliis late ovatis scssilibus breviterque pe- 

tiolatis pubescentibus ciliatisque, subtus glaucis, summis 

cohnato-perfoliatis. 

tlab, tTpper Canada, near Kingston, and near Lake 

Simcoe. Fl. July, 

Evidently allied to C ciUosum of Pursh. Besides the leaves 
being ciliated at thdr mai'gins, which is the character of that 
plant, having them also deeidedly pubescent, especially on the 
under i»de ; the upper connate leaves alone bdi^ almost glal 
brous. The Jlawers are large, handsome, and of a golden y^Ubw 
colour, slightly hairy, wi\3\ a long slender tube, which is a little 
inflated at the base, the limb very unequally ^-lipped. The 
sie^n is climbing, 6-8 feet high, hairy. Oh the dder stems atid 
branches the leaves are petiolated, on the younger ones se». 

sile. 

» 

Xylost£um. 

Bactce duse ban oonnatse, biloculares, polyspermss. CoroUa 
i|if undibuliformis, subsequaUs. Cahfoc quinquedentatus. 

Xylo^teum oblong^fblium ; bacds coadunatis, foUis cb^oo^ 
laneeolatiaque obtusis junioribus praec^ue coroUisque |)iibe- 
scentibus. 

HiA. la one spot only ma swvlmp en the Maud of iMbn- 
~ treal. Fl JUy. 

A shrtib of about four feet in height, mudi brattdved, witii 
pale glabrous bark. Leaves lanceolate, and very pubescent on 
both sides in the youn^ bfandiE^ oblong, obtuse, and only 
slightly pubescent beneath in the older ones, veiny. Pedtmdes 
about :aa inch long. Germens coadunate, producing two yellpw- 
ish jpnbescaii flowers. Btadeas two, exces^yely minute^ broad- 
ly ovate, ap^ressed, and, as well as the scarcely Ipbed calyx, 
glabrous, Berrte/t red. 
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Furdi has no species of this genus with unitod berries like 
the present plant, nor do I find it to agree with anj desmbed 
species of other authors. I possess Jiving plants of it at Ayr. 

Viola. 
Cab/x pentaphyllus. Corolla pentapetala, irr^ularis, postke 
comuta, (aut ecalcarata). Anthera apice membranula co- 
hserentesy aut distinctae. Capsula supa^, trivalyis, unilo- 
cularis. 

Viola SeJkirkii ; acaulis, foliis cordatis crenato-serratis pilosi- 
usculis, petalis imberbibus, calcare subaeque longo crasso ob- 
tusianmo. 

V. Selldrkii, Pursh MSS. 

Hob. Mountains about Montreal, nowhere else. FL July. 

Root perennial, somewhat creeping. Leaves^ several fiom 
the same root, about fths Of an inch long, broadly heart-ohaped) 
the notch at the base deep, so as to form two distinct lobes ; the 
margin crenato-serrate, the upper surface having a few scattar^ 
hairs, the under side quite destitute of them, and of a paler 
colour. Petioles slender, glabrous. Flower*stalks scarcely long- 
er than the leaves, with two lanceolate bracteas above the 
middle. Ca^a^»mth broadly ovate, acute, glabrous segment. 
Petals blue, obovate, beardless ; spur nearly equal to the limb 
in length, very thick, and remarkably obtuse. The general 
aspect of this plant is very similar to that of F. lilanda^ but the 
leaves are more acute, and far more serrated, and the spur is 
very different from that of V. blanda^ as from all the others 
which belong to the same division of the genus, thus forming 
one of the most striking peculiarities of the species. 

I showed this plant to Mr Pursh at Montreal, and he inform- 
ed me that it was what he called V. SeUcirkii ; and hence I 
have thought it right to adopt his name. 

PENTANDRIA TETRAGYNIA. 

Paunassia. 
Calyx quinquepartitus. Petala quinque. Nectaria quinque, 
cordata, ciliata, apicibus globosis. Capsida quadrivalvis, 
bilocularis. Receptaaila parietalia. Semina membra- 
naceo-marginata. 
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Fajmassia caroliniaina ; foliis radicalibus suborbiculatts, necta- 

tits trisetis. 
P. cardmiana^ Pursh Fl. Amer, Sept. v. i. p. 208. 

Hab. Island of Anticosti, Gulph of St Lawrence, Mr 
. Pursh, I merely, mention this for the sake of the ha- 
bitat 

PENTANDRIA HEXAGYNIA. 
. Droseba. 
Ca^ guinquefidus. Petala quinque. CapstUa unilocularis : 
apice tri<-quinquevalyis. ^S'l^mina plurima. (Styli etiam sex. 
Folia pilis glandulo^s obsita). 

Drosera linearis ;. scapis radicatis, simplicibus, foliis linearibus 
• obtusjis^ petiolis lon^s^mis nudis. 

Hab. Lake Simcoe, Upper Canada. Fl. June. 

This q)ecies, at first si^t, appears just to hold an interme^ 
diate place between D. anglica and D. filvfbrmisy and is yet 
suf&ciently distinct from both. The outer, or primordial leceoes^ 
are, as Pursh describes those of D,f,liformis to be, destitute of 
glands, as also are the long petioles of the upper leaves. All ^ 

toe leaves are decidedly linear and obtuse, by ho means spilthu* 
late or lanceolate. Fhwers few. Calyces gkbrdus. 

OCTANDRIA MONOGYNIA. 

OEnotheea. 
Calyx tubulosus, quadrifidus, laciniis deflexis deciduis* Pe- 
tala quatuor, calyce inserta. Stigma quadrifidumi Cap- 
sula quadrilocularis, quadrivalvis, infera. Semina nuda^ 
receptaculo centrali tetragono affixa. 

QSnothera Canadensis ; caule glabriusculo, foliis an^ste Ian- 
. ceolatis sessifibus repando-dentatis margine obscure ciliatis, 
capsuUs obk>ngo-daya,tis acutangulis ses^libus. 
Hab. Island of Montreal. 

This plant, which I took at first sight to be the O. pumilay I 
find, upon examination, has the fiowers thrice as long as that 
plant; their diameter is s^n inch and, a half, and the leaves are 
decidedly repando-dentate. The tube of the flowers, which is 

long and very slender, and the germen, as well as the back of 

.• ' '.  •  • ■' • • < 
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the segments of tlie corolla ai^ furnished with scatU^fed bain. 
The stamens are half as long as the segments of the ectrolla. 

. . ■. 
DKCAtTDRtA MOltOCTKlA. 
PriidLA. 
Cab/Jt quinquepartitus. P^^a/a quinque. Capsuki (J^viDq^do' 
culaiis, angulis dehiscens. 

Vyrcia rotimdi/i)liay Var,; fioribtis 'fiavo-virescentibus. 
Hob. Not uncommon in woods. 

This may be the P. chtorantha of Swartst., foondl on 
the Continent of Eui'ope, but I can see no charaet^ suf- 
ficient to distinguish it frond P, rotuniifijiia. 

Pyrola asarj/bliaf ; pistillo decliiiftto^ foliis 6]:l[}]cuUto->r€nifciritil 
bus reticulatis, scapo squamis sjparsis (bhu^tasqi^y convtiu- 
tis Va^nantibus. 

P. asari/biiay liiich. Fl. Artief. Boi** v. i/p. 251. Pursh Fl. 
Amer. 8^pt. v. i. p. 699. ? 

ffai. Swampsy Canada; rate. 

I cannot help feeling considerable doubt as to this plant being 
lU!tually the same with that of Michaux and Fursti. It i? an- 
gular that neither of these authors should have noticed the 
strongly reticulated appearance of the leaves, which, by the 
tightness of the veins, become wrinkled or even buUate. The 
scales are indeed a striking character both of Michaux's plant 
and mine. The latter writer does not notice the colour of the 
flowers, but Pursh says that they are yellowish-green, and in 
our plant they are aecidedly reddish -purple. Their general 
structure is very similar to those of P* rotundifblia ; the stigma 
has five erect points. 

May not the P. asarifolia 0f Pursh, which was found in 
Seech woods f in the mountains of P&nnsylvania^ be different from 
that of Michaux^ and from the present individual, of which the 
habitat is swamps in Canada ? 

BECANDItIA TRIGYNIA. 

Stellaeia. 

Caiyx pentaphyllus, patens. Petaia quinque, bipartita. Cap* 
fula ovata, unilocularis, polysperma, apice sexdentata. 



dlicoifered in C€mada. in the year 1 SIR. ^^ ' 

SteUam hngipes ; glidberrima, folns lineari-lanceolatisi pedun- 
^^dlis tertranalibus dichotoine ramosis bracteatb, pedioellis l6ii- 
gtt, f(Malk Uite obovatis bipartitis calyce obtuso tiihefvi vbt 
longHHtbiM. 

Hob. Woods nettr Lake Ontario. FL June\ 

Stem Ibiig, filiform, square, and, as well as the whcde plant^ 
qiute. glabrous. Leaves harrow^ linearllanceolate, patent. Per 
duficl^ branctied in d dichotomou's manner ; pedicek yeiy jpfi^ 
«id slender, with two ovate acute green bracteas, scariose at the 
margins.' /%>zie)^« drooping before expansion CatyxJeaves 
ovate, very obtuse, 3-nerved, margins scariose, scarcely shorter 
than the broad bipartite petals: 

This has quite the habit cf£ a Alicropetalum, and especially of 
M^ kme&cdaiumj but the calyx is remarkably iobtuse^ the atjrles 
«re pnly iht^ in number, atid the petals are very broad and de- 
cidedly bipartite. 

Abekabia. .  "■ 

. . Caiyx pentaphyllus, pateos. . Petala quinque, integra. Cap- 
Sfda unilocularis, polysperma. 

Arenaria lateriflora ; foliis ovatis obtusis, peduncolo lateraK bl- 

flora* 
J*, laieriflora, Willd. Sp. PI. v. ii. p. 718., Pursh, I!:i.. Ato«ii, 

Sept. V. i. p. 817. 

Hob. About* Montreal/ 

The stamens of this species have (although unnoticed by any 
author) all their filaments hairy ; five of them alternately dhort- 
er; the longer ones considerably thickened^ 

DECANDRIA PENTACYNlA. 

Cebasttum. 
Calyx pentaphyllus. Petdta {)ifida, aut marginata,^ passim in- 
t^a. Capsula unilocularis^ d{5ice dentatim dehiscens. 
(Stamina etiam 4-5.) 

Ceraistiuih ptMscens\ pubeseenti.hirtum, caule deSexd-j^oso, 
foliis lin^^kri-laticeblatis intermediis longioribus, panictda teif- 

• . nSnali sufaquadriflora, petalw acute emarginatis, calyce dfuplo 
longiorib^s. 

Hab. Stpny beach near Kingston, Upper Canada. Fl. June. 
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Stems numerous, about six inch^. long, branchiiig from be- 
bw in a dichotomous manner, very bairy, hairs deflexed. Learn 
an inch long, rigid, pubescent Co^^JeavM ovatd-laaoedate, 
hairy, with the hairs erect, the margins white and scarioae. 

In habit it comes nearer C. arvense than any species I am ac- 
quainted with. In some respects it accords with Pursh^s C. U- 
nwfidiumy and it quite agrees with a plant in Dr Hooker^s her- 
bariuim, found in 1816 by Francis Boott, Esq. on the hill be- 
hind Billows Falls, New Hampshire, who therefore has the cre- 
dit of having first discovered this new species of Cerastium. 

DODECANDRIA TRIGYNIA. 

Euphorbia. 

Citlyw monophyllus« ventricosus. Corolla tetra- vel quinque 
petala calyce insidens. Capsula tricocca. (Plantse lacte- 
scentes. Stamina diverso tempore assurgentia.) 

Euphorbia J9i/a9a; umbella quinquefida, trifida, bifida, invdu- 
cris ovatis, petalis integris, foliis lanceolatis subpilosis apice 
serrulatis. 

E. pUosa^ Pursh, FL Amer. Sept, v. ii. p. 607. 

This, which Mr Pursh gives only as an inhabitant of Mary- 
land and Virginia, I fbund in Canada about Montreal. 

ICOSANDRIA POLYGYNfA. 

Dryas. 
Calyx simplex, octofidus. Petala octo. Semina caudata, pi- 
losa. 

Dryas integrjfolia; foliis integerrimis. 

D. integrlfolla^ FL Dan. t. 1^16. 

D. tenella^ Pursh, Fl. Amer. Sept. v. i. p. 350. 

Hab, Anticosti, Pursh* 

The individual now under consideration is unquestionably the 
D. integri/blia of the Flora Danica, which was first fpund in 
Greenland, and afterwards was only known to grow in one spot 
in America, viz. the White Hills in New Hampshire, until Mr 
Pursh observed it in the station above given. 
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POLYANDRIA POLYGYNIA. 

Ranunculus. 
-* ' CabfX pentaphylhis. Petcda quinqile, intra ungues poro mel- 
lifiero. Semina nuda. 

Ranunculus rhomhoideusj foliis pubescentibus, radicalibus longe 
' petiolatis rhombbideis integris serratis, caulinis palmatis, flo- 
' ribus profunde ladhiatb, calyce patente piloso. PI. XI. f. 1. 

Hob. In dry sandy fields, near Lake Simcoe, Upper Ca- 
nada. Fl. Juli/. 

Root fasdculatoufibrose. JVJiole plant rather thickly pubes- 
cent, almost woolly. Stem about 6-8 inches high, angled, 
bearing very few leaves; those springing from the root are 
almost exactly rhomboid, undivided, crenato-serrate in their 
upper half. About two of the stemJeaves are obovato-palmate, 
tapering down into a footstalk ; the uppermost or floral leavfs 
are sesale, small, and deeply laciniated. Flowers terminal, four 
or five, small, yellow. Calyx with a few lon^sh scattered hairs. 
Petals ovato-oblong, sontewhat clawed, standing apart from each 
other. Pericarps forming a nearly spherical fruit, smooth. 

I do not know of any specif fvom which the present one is 
not entirely distinct^ although it has a considerable affinity, in its 
genend habit, with the Ran. Peruvianus of DecandoUe, and of 
Delessert^s Icones Sdecta^ t. 37. That species, however, has ' 
the root fibrillose at th^ summit, the leaves semi-orbicular (not 
rJuHnboid), tl^e calyx very hfdry, wid the petals nearly orbi- 
cular, I 

DIADELPHIA HEXANDRIA. 

COKYDALIS. 

Calyx diphyllus. Corolla ringens. FilamefUa duo,- membnu 
naceia, sin^la antheris 3. Capsula siliquosa, poly^ierma. 

Corydalis canadensis^ scapo nudo simplici paucifloro, folioruna 
laciniis linearibus calcaribus duobus brevibus, stigmate por- 
recto quadrilobo. 

Habf Near Montreal. 

Whole plant not more than 6-8 inches high, slender. Root 
tuberous and scaly, Leaves glaucous beneath, bipinnate, pku 
nas pinnatifid, with the segments linear, rather obtuse, simple or 
again divided, especially the lower ones. Scape m\Jcv a «yxv^<^ 
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raceme of about four flowers. Pedicels short, bracteated. 
Fhwers purplish-red, much resembling those of Coryddlis fir- 
mosa^ {Didytra Dec.) Stigma 4^tobe(l. 
' I know not whether this be the Canadian variety 6f OtrgdUis 
Jbrmosa, which Mr Pursh says is *• somewhat different in as- 
pect from the Virginian plant, but not' suffide&tly so to opusti- 
tute it a species ;^ but to me it appeal^ moat Unqu^stippiibly^^ 
tinct. It is altogether a very slender plant, the s^matita of the 
leaves peculiarly narrow, indeed quite linear. Uaceme always 
ample, and the stigma not two-edged, a$ described by Gawler 
and. Decandolle, but 4^Iobed. In this last p^uliculai: it comes 
near the Fumaria eanmia of the Botanic Register. There, how- 
ever, the whole plant is greatly larger, and more robust, the 
flowers are larger, the racemes compound, and the segments of 
the leaves very broad and incised. . In many, but not in all 
taints, this agrees with the Dicljftra tenui/blia of Dec. ; that, 
noweyer, is an Asiatic^ not as Pursh supposed, an American spe- 
cies. 

SYNGEN£SIA PQLYGAMIA ^QUALiS. 

BinENs. 
Calyx subaequalis calyculatus. CoroHuta rarius flosculo uno 
alterove radiante instruetse. Receptactdipm pale^ceum, pla- 
num. Pappus aristis dub seu quatuor, rpflexis et erectis, 
jjcabris. Semina tetragona. 

Bidens Beclcii ; foliis oppositis inferioribus capillaceo-multifidis, 
superioribus lanceolatis connatis acute serratis, floribus radia- 
tis radio involucrum excedente. 

B. Beckii^ Torrey, in SprengePs Neue Eptdeckungen in ganzen 
Umfang der Pflanzenkunde, vol. ii. p. 135. 

Hub, Stagnant waters, at the edge of thi? St Lawrence, 
near Montreal, found by Dr Beck in similar »tuations 
near Schenectady, on the banks of tjie Missouri. 

About a foot high, simple, or with very small and slender 
branches arising from the axils of the upper leaves. Lower 
leaves very multifid, capillary, as in Ramnicuius aquatilis, up- 
per ones about an inch and a half long, broadly lanceolate, atte- 
nuated at each extremity, deeply serrated. Flotvers solitary at 
the extremity of the stem, rather large, yellow. Ifadius much 
longer than the involucre. 
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gtKandria monandria. 

Habenaria. 

• Corolla ringeris. LabeUum basi subtus calcaratum. GlaiiduhB 
poBmis midm distinct^ (loculis pedicellorum adnatis vel «(>- 
lutis distinctis). — Brown. 

Habenaria macrophyBa^ labello lineari-^ongato integerrimo, an- 
'.' thera bam utrinque producta, comu germine duplo langions^ 
fialiis binis planis elliptico-orbiculatis. 

Hob. Moist shady woods, Island of Montreal. Very rare. 

Of all the Orchideous plants which I have seen in North Ame- 
rica, this is, without a question, the largest and most striking. 
It must rank next to Habenaria orbiculata {Orchis of Pursh 
and Nuttall), having, like it, two plane, orbicular, appro&phing 
to elliptical, leaves, which spring from^mmediately above the fas- 
dculated root, and which, in thiis plant, are four times as large 
as those of H. orbiculata^ measuring from six to eight incbea in 
length, very thin and pellucid, beautifully marked with lopgitif- 
dinal and transverse veins. The scape is equally long in prapor- 
lion, and is furnished with a few lanceolate seizes. Brqcteas si- 
milar to these, and shorter than the gerinen. Flowers large, 
^bite, resembling those of JS. bifblia, and arranged in a lax spike 
of about five or six inches ii^ length. The three superior petc^ 
SXQ connivent, the uppermost is nearly orbicular, the others ovate, 
atfwroated, ^ tm> lateral ones of the same shape, but much 
larger, reflexed, tlieir bases dequrrent with the hbeUum, which, 
stimding forwards, is linear, as loi)g as the germen, quite entire. 
GerwiBn about an inch in lengthy slender, taperipg down into a 
footstalk. Column ofjiructificaiipn very shcni;. Anther large^ 
brpa^t much like that of U. bifidia, but having the base of the 
^e)ls remarkably apart and elongated into two projecting horns. 
jPofknm^^ yellow, with a very long footstalk, and a jointed 
glfpd 1^ the l^ase. Stigma large, viscid. 

MONCECIA POLYANDRIA. 

Betula. 

Mas. Amefttum imbricatum, squamis peltatis trifioris. Stamina 
10-.1J8. Fem. Squama biflora. Semen unicum, alatum. 
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Betula glandidasa ? ; caule puncUto-glandttlDso giabiro, feliii 
obovatis brevi-peticdads giabris serratis \mm integenimis, 
amends cylindraceis pedunculatis, squamis trifidis. 

B. gkukkJosa, Mich. FL Am. Bor. v. ii. p. 180. WUld. Sp. 
PI. V. iv. p. 466. Pursh, FL Am. Sept v. ii. p. .688. 

Hab. Swamps about Lake Siaiooe. 

This plant quite agrees with the charact^ c£ B.^^kmdulotud 
Midiaux and Willdenow, but differs from that df Pursh in Jiavipg 
deddedly pedunculated leaves, and pericarps with as broad a 
margin as those of Betula pumiia figured by Jaequin. 

CRYPTOGAMIA STACHYOPTERIDES. 

XiYCOPoniuM. 
Capsule reniformes uniloculares bivalves polyspemise. Smi-, 
na minutissima pulverifonnia. 

Lyoopodium integrifblium ; caule repente ramis adscendendbus^ 
foliis sparsis linearibus acuminatis integerrimis piliferi&incur- 
vis, spicis peduncuktis elongato^;ylindrac^is ternatis, squa- 
mis rotundato-acuminatis dentatis. 

Hab, About Montreal. 

Very closely allied to /.. clavatum^ but differing in the quite en- 
tire leaves, which, moreover, are less densely imbricated, and in 
the rounder scales of the elongated ternatfe spikes. 

The L, trlstachyum of Pursh, is, according to Nuttidl, 
" nearly allied to L, clavatum^ but with entire leaves.*" Pursh 

. himself, on the other hand, describes his plant as having erect 
stems, the branches compressed, the leaves lanceolate, acute, 
qiiadrifarious and appressed ; and he says that it is by hiin re- 
garded as intermediate between L* complanatum and L: sabme- 

Jblium, It cannot consequently be what Nuttall takes for the 
iristachyum^ nor the individual now under consideration, which 
only differs from L. clavcUum in the j)oints which I have men- 
tioned above. The true tristachyuniy I may also observe, is a 
native of high mountains in Virginia. 

CRYPTOGAMIA SCHISMATOPTERIDES. 

OSMUNDA. 

^ lOapsula subglobosae pedic^Jlata; §triatac semibivalves panicula- 
te. Indmium nulhim. 
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Osmunda ojoto ; fnmdibus sterilibus ovato-lanceolatis piniuUis, 
- {Miiiiis pkinatifidis patentibus, sUpite alato lanato, fructifican* 
tibus bipinnatis lanuginoeis. . 

Hab. Canada, — Isle of Montred and Grand River ; but 
rare. 

. This plant attains to much larger dimensions than the Osmun- 
da cinnamomea {Cla/i/toniana of Linnaeus and Smith), to which 
it is assiiredly very closely allied, but from which it is distin- 
guishable at once by the much broader outline, more patent pin- 
nae, and above all by the slender zigzag winged stipes. 

CRYPTOGAMIA FILICES, 

ASPIDIUM. 

Sori subrotundi sparsi. Indusium umbilicatum vel Uno latere 
dehiscens. 

' Aspidium Goldianum ; frondibus ovato-oblongis glabris pinna- 
tis, pinnis lanceolato-acuminatis pinnatifidis, laciniis oblongis 
spinuloso-serratis, stipite paleaceo. 
Aspidium «6o&;{ianf/m, Hooker^s MSS. 

Hab. Near Montreal^ 

From one and a half to two feet in height. Allied to Aspi^ 
. dium cristaium more than to any other species in the genus ; 
but abundantly distinguishable by ^e greater breadth of the 
frond, which gives quite a different outline, and by the form of 
the pinnae, which are never broader at the base, but are, on the 
contrary, narrower than several of the s^ments just above 
them. These segments, too, are longer and narrower, slightly 
falcate, and those of the lowermost pinnae are never lobed, but 
simply sarrated at the margin. The serratures are likewise ter- 
minated by more, decided, though short, spinules. The^^'uc^i^ 
cations are central near the midrib, and this circumstance pte^ 
vents the species from bearing, as it would otherwise do, no in* 
con»dcrable affinity to A, marginale. 

Specimens of this plant, cultivated in the Botanic Garden at 
Glasgow, from roots which I brought from Canada, retain all 
the characters which I have above described. 
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Art. Xyh^^Descripticn qf a JTmino^co^^  ^/&r aUering fftt 
Lineal Proportions of Ob^'ectSy with Oh*ervqtion$ im Prtfu- 
sor AmicCs ^^moir on T^le^copes mthaut Lenses. Bfy David 
Brewster, LL. D., F. R. S. Lond., & Sec. R. S. E4. 

JL HE Instrument which I propose to describe in the fi^ow- 
ing Paper, was invented and constructed in its simplest fontf 
about the beginning of the year 1813, after I had determined, 
by numerous experiments, that Colourless R^acAan fnagf he ob- 
tained by the action of two prisms of the same substance. These 
Experiments, and this conclusion, were published in March 1819, 
in my Treatise on New Philosophical Instrvments -f*. 

The only practical purposes to which this singular prindple 
fiseemed to be apphcable, were the construction of an ochroma* 
tic telescope, with lenses of the same glass, and the construc- 
tion of an instrument for altering the lineal proportions of ob- 
jects. 

The method of imitating the action of the prisms by means 
of lenses, is described in the work already quoted (p. 400.), but 
from the want of a variety of deep meniscuses, I did not ob- 
tmn a combination which removed entirely the chromatic vim- 
rcttion, although it was quite certain that this could be easily 
accomplished. A little reflection, indeed, convinced me, that it 
y(a9 impossible to rooiove the aberration of figure without mul- 
tiplying the lenses ; — that as one kind of aberration was cojrrect- 
ed by the two lenses, another kind was created ; and that I was 
therefore in search of a combination which required to be more 
complex in order to be of practical utility. 

In the construction of the Teinoscope there were no practical 
difficulties. When the two prisms of crown-glass were put to- 
gether, so  as tp give refraction without colour, it was obvious, 
that the lineal dimensions of objects were extended or magnified 
in the plane of refraction. I had therefore an instrument which 
magnified any object, such as the elevation of a building, &c in 
lengthy while its breadth remained the same, or which altered the 



• From TUYfi/ to extend^ and a-K9ifW to tee ; an instrument for examining ob^ 
jccts in a state of extension. 

t Pages 383, 394 ; 39!), 400. 



Dr BrwvtjCer's Dcmr'ipiion of a Tutnoacopf. 835 

llBeal proportions of objects. By inoviug one of llic prisms in 
the plane of refrattion, su as to go on each side of the acliromatic 
petition, the proiwrlion of the length to the breadth of tlie ob- 
ject was altered, though the colour was of course not entirely 
corrected. 

In order to obviate this inconvenience, I contrivecl a com- 
poupd bistruineot of four prisms, as represented in Plate X. 
Fig. 9., where AB is a prism with a variable refracting angle, 
as used by Clairaut for measuring dispersive powers. It conasts 
of two prisms A, B, of the same material, united by two cyUn- 
dncal surfaces cdej", so that by the motion of the conwive cy- 
lindrical surface of B upon the convex one of A, the two plane 
.surfaces MN form different angles with one another. Another 
prism C, nf the same glass, is placed f)s in the figure, so as to 
correct the colour of AB, when thp inclination of M and N has 
its mean value, 

If we now look at ^iiy object, through the faces m 9, M, Nj it 
wil) be cjuite free of colour, ^^ "b length (if in the plane of re- 
fraction,) wiU be magnified ur extended, so that we can jinlge 
whether its form woulrl be improved by varying its longiludinid 
dimensions. If H'e wish to examine its appearauce when ils 
lerfgth is made greater or less in proportion to its breadth, we 
have only to enlarge or diminish the inclination of the faces 
lyiN, and then correct the colour, by placing the prism C at a 
greater or a less distance from M. In tliis way we may ascer- 
tain the exact relation between the length and breadth of an ob- 
ject, which is most agreeable to the eye, in placp of discuvoitig 
it by a succession of deigns. 

As the effect of the di£(erent designs, however, possessing dif- 
ferent ratios of length and breadth, could not be recollectetj so 
US to be brouglit into direct comparison, it became advisable to 
have two instruments adjusted to g^ve tJie proportions which it 
was required to compare; and by combining the two instru- 
nients together, we obtained the additional advantage of enlar- 
^ng the extending power of each instrument, when they were 
placed similarly or in the same plane ; and of obtaining a varia- 
tion in the breadth of the object when they were placed trans- 
versely or in rectangular planes. By such means we had it in 
our power to vary eitlicr thf lenglh or breadth of the object, 
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and to produce within moderate limits any diange that was n- 
quired in the ratio of its lineal dimensions. 

In constructing these instruments for actual use, it is not 
necessary that the prism C should be made of the same hind of 
glass as AB. The power of the instrument would be greatlj 
increased, by making C of fluor-spar or rock-crystal, or the 
colourless topaz of New Holland *, on account of their low dis^ 
persive power. The reflection of light at the cylindrical sur- 
faces of AB, may be removed by introducing a film of oil of the 
same refractive power as the glass, and the motions of the 
prism$ N and C may be so connected, that the achromatic posi- 
tion for different angles of the variable prism may be obtained 
by turning a single screw nut. 

Upon exphuning the principles and application of the Teino- 
scope to an eminent artist, he seemed to consider it as too re- 
condite for ordinary use, and I therefore did not publish anj 
account of it along with the experiments on which it was found- 
ed. I am persuaded, however, that it will be found of grest 
utility in painting, sculpture, architecture, and, in short, eveiy 
branch of art, where it is requisite dther to discover just {nro- 
portions, or to copy those which nature has already displayed 

I have been induced to print the preceding account of the 
Teinoscope, in consequence of a paper which has been recently 
published by Professor Amici of Modena, in the nineteenth 
volume of the Memorie deUa Societe Italianaj entitled *' Me- 
moir on tJ^ Construction of an Achromatic Telescope without 
lenses^ arid of a single Refracting Medium ^T This instrur 
ment is nothing more than the combination of prisms, with this 
.difference only, that in my instrument the magnifying power 
may be varied at pleasure, whereas it remains always the same 
in Professor Amici's. It never occurred to me to call such an 
instrument a telescope, or to propose it for an opera-glass, as 
has been done by Professor Amici ; and, in like manner, it does 

• When quartz or topaz are used, the mean position of the refracted ray ip 
the prism C, should coincide with the axis of the former, or one of the resultant 
axes of the latter. 

•j- . I have not seen the original Memoir, and am acquainted with its contents 
solely through a short notice in the Quarterly Journal^ No. xxiv. p. 400. ; and 4 
fuller analysis of it in the Biblioihcqve Univcrscllc, Nov. 1821, p. 17i. — 184, 
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I not seem to have entered his mind ta use it tor t,he pLirpuseti tu 
I vhicli I applied ii. 

r> With regard to the expenmeats and optical principles upon 
i which the inHtrument is founded, it is necessary to state, lliat j 
J Professor Araici has puhUshed as new, in 1821, a series of ex- 
j^riments almost exactly the sanie as those which were pubhsb* 
l«d by me in 1813, in my Treailne on Neie Philiisopfikoi In^ 
ttrumerUa. '* It has hitherto lieen believed, says this ingenioU* J 
author, by natural philosophers, that the dispersion of colours is i 
constant for the same retracting medium, or that a given re* ' 
fraction produced by the same substance is accompanied by • I 
, ^ven disper^on ; but I have found that the dispersion produced j 
'by more than one refraction is not by any means constant, but 
' Varies according to the various inclinations of the incident ray.' j 
In concluding his memoir, he goes on to observe, " That th* ' 
ordinary theory of prismatic colours may easily shew us, that 
achromatic refraction does not necessarily require more than ona J 
Te&acttng substance ; and that though this theory has been I 
deeply studied by so many distinguished opticians and mathema>-, I 
ticians, from the time of Newton to the present day, yet the pro*' \ 
' perty fiere described not ojtly remained uiihnown., but wohm i 
Aaue been reckoned impossible, if I had not discovered it in a ] 
series of experiments, which I made for a dltferent purpose. 
We thus obtain an example, to add to so many others, that in 
physcal sdence, experimmt is very often, and perhaps most 
eomtrwnbf more successful than thcof^y, in developing all the cii^  
cumstances which accompany a given phenomenon." ] 

Now, in the work already quoted, I have demonstrated 1^^' . 
direct experiment, as well as by theory, thai the refraetion is ' 
not constant for tfte same r^radhig medium; — that the dis- 
persion varies with tlie inclination of the incident ray ,- — and that 
refraction witliout colour viay be produced by tvio prisms of the 
tame substance. I have described, in short, in the fidtest man- 
ner, that property) which, according to Professor Amici, has 
, been hidden from philosophers from the days of Newton ta 
the time of his discovering it. By examining Chap. I. of the J 
fifth Book of the work already quoted, it will be seen, that I 
had pushed the inquiry still farther than the Italian philoso- 
pher. I have aliewii by expeiimcnt, as well as by thfory, that 
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though the length of the spectriim is the same in the twopridm 
of the same substance, and with diflferent refracting anjjleB, jei 
the coloured spaces are not proportional ; and diat there is a 
UrHofif spectrwn produced in all such opposite refractidna.' 

In the eulogium which Professor Annci had pronouiiOid dik 
the influence of experiment in physicdl leseaichefK, I beartflf 
oonciir ; but though an experimeitt directed to anotba oiqect 
conducted him to the projierty in question, yet with mfe the ease 
was qinte the reverse ; for I had deduced k AAelf froui dieohrj^^ 
aa I have stated in my treatise, before I had made aif ^xpeti- 
medt on the subject. 

The coincidence between Professor AmicL*s researctte^ <&id 
mine, must no doubt have been purely accidental, and it iis not 
to be wondered at, that experiments recorded in the Efr^Hih 
language should be unknown in Italy a long time ^ter iJi^ ilre^ 
made. I confess, however, it does surprise me, that in the very 
memoir of which we are speaking. Professor Amiti' hiis qiiot-' 
cd, by page, my Treatisie on New Philoso/pbical In^Cfumefiitf^ 
and that this quotation delates to the same subject, and is' ioken 
from the same chapter, which contains adtl my in^irestiga^tidi^ r&- 
qiecting flie production of colourless, refraction by t^o jiAm% 
of the same substance. 

Although I have felt it my duty to make this statement, I 
trust it will not be understood that I impute any blame to 
such a respectable and eminent philosopher as Professor Amici, 
and I have no doubt that he will be able to give a satisfactory 
explanation of any of those circumstances, which may appear to 
himself to require it. 



Art. XVII. — Description of the Slide of Alpnach. By the 
late John Playfair, Esq., Professor of Natural Philosophy 
in the University of Edinburgh, & Sec. R. S. E. *. Witii 
Notes and Observations. 

" V-IN the south side of Pilatus, a considera;ble mountain near 
Lucerne, are great forests of spruce fir, consisting of the finest 

• From his Worka-t in four volumes octavo, just published, vol. i.. Appendix 
No. ?. p, Uxxix, See this Journa/, Vol, I. p. 193. and Vol. II. p. 110. 
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limber, but iii a situation whiuli the height, lliu steEpiiees, and 
the rug^liiess ol* the ground, sctmed lo render in^cessible. 
They had rarely been vi^ted but by the chamois hunters, ai»d 
' it was from them, indeed, that the iirsi infurmalioii concerning 
the aze of tlie trees and the extent of the forest appears to have 
been received. These woods are in the eanton of U liter wold^n, 
one of tlioae in which the ancient spirit of tlie Swiss republics i> 
the i)est preserved ; where tho manners are cxtrranely simple, 
the occupations of the people mostly those of agriculture, where 
there ore no manufactures, little accumulation of capital, and 
DO commercial enteqiriae. In llie possession of such maatera, 
the lofty firs of Pilatus were Hfcely to remain long tlie orna- 
ments of their native mountmii. 

*' A few years ago, however, Mr llupj), a native of Wirtcin- 
berg, and a skilful engineer, in whicii profession he bad been 
educated, indignant at the political changes effected in his own 
country, was induced to take i-efuge among a. free people, and 
f:ame to settle in the canton of Schwytz, on the opposite side of 
the lake of Lucerne. The accounts which he heard tliere of 
the forest juEt mentioned determined hini to visit it, and he was 
90 much struck by its appearance, that, long and rugged as the 
descent was, he conceived the bold project of bringing down 
the trees by no other force than their own weight into the lake 
of Lacernc, from which the conveyance to the German Ocean 
was easy and expeditious. A more accurate sm-\ey of tlie 
ground convinced him of the practicability of llie ]>roject. 

*' He had by this time resided long enough in Switzerland to 
have both his talents and integrity in such estimation, that he 
■was able to prevsul on a number of the proprietors to fonn a 
company, with a joint stock, to be laid out in the purchase of 
the i<K'est, and in the construction of the road along wliich it 
was intende<l that the trees should slide down into the lake oi" 
Lucerne, an arm or gulph of which fortunately approaches 
quite near to the bottom of the mountain. The sum ret^tured 
for tliis pur^mse was very considerable for that country, amount- 
ing to nine or ten tliousand pounds ; three thousand to be laid 
cut on the purchase of the forest, from the community of Alp- 
lutch, the proprietors oi' it, and the rest being necessary lor the 
construction of tlie singular railway by whicli llie Irees were to 



V .\vaict- JL'^^'a tat A *\H«Krv where there isiittie enterpri 
N^ ,LMwc»V-i"L *»^i «lWwhe was himself a stranger, tbirts 
t,,^ i V «*< «Mikniii [>dirt of Mr Rupp^s undertaking. 

«« rW ^IfeMttiiv which the trees had to be conveyed is ahool 

:hn\' «^* li^ k^igues of that country, or, more exactly, 46^ 

1^. Tho medium height of the forest is about 2500 feet; 

^wiik4i nwMsure I took from Greneral Pfyffer^s model of die 

Ai(w» «nd not from any actual measurement of my own). Tbe 

hnruMmtal distance just mentioned, when reduced to En^ish 

measure, making allowance for the Swiss foot, is 44,252 feet, 

oight English miles and about three furlongs. The declivity is 

ihorefore one foot in 17.68 ; the medium angle of elevation S" 

14' 20. 

" This declivity, though so moderate on the whole, i^ ia 
many places, very rapid ; at the be^ning tlie inclination it is 
about one-fourth of a right angle, or about 22° SO' ; in numy 
places it is 20°, but nowhere greater than the angle first men- 
tioned, 22° 30. The inclination continues of this quantity for 
about 600 feet, after which the way is less steep, and often coi^ 
siderably circuitous, according to the directions which the rug- 
gedness of the ground forces it to take. 

" Along this line the trees descend, in a sort of trough, built 
in a cradle form, and extending from tlie forest to the edge of 
the lake. Three trees, scjuared, and laid side by side, form the 
l)ottom of the trougii ; the tree in the middle having its surface 
hollowed, so that a rill of water received from distance to dis- 
tance, over the side of the trough, may be conveyed along tlic 
l)ottom and preserve it moist. Adjoining to the central part, 
(of the trough,) other trees, also squared, are laid parallel to the 
former, in such a manner as to form a trough, rounded in tlie 
interior, and of such dimensions as to allow the largest trees to 
lie, or to move along quite readily. When the direction of the 
trough turns, or has any bending, of which there are many, its 
sides are made higher and stronger, especially on the convex 
side, or that from which it bends, so as to provide against the 
trees l)olting or flying out, which they sometimes do, in spite of 
every precaution. In general, the trough is from five to six 
feet wide at top, and from three to four in depth, varying, how- 
ever, in difiei*eiJt places^ acfording lo circumstances. 
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ed horizontally, or ratbcr parallel to the surface of the grouncl, 
it is invisible from both. When the tree is Jauiicbod from iJk 
top, a signal is made, by turning the board upright; the sime 
-is followed by tlie rest, and thus the informatitm is conveyo^ 
'almost instantaneously, ail along die slide, that a tree is no* oD 
its way. By and bye, to any one that is stationed on the oik, 
even to those at a great tUstance, the same is announced by (Ik 
roaring of the tree itself, wliicb becomes always louder and 
' louder ; the tree comes in sight when it is perhaps half a mile 
 distant, and in an instant after shoots past, with the noise c£ 
■thunder and the rapidity of hghtning. As soon as it has readi- 
ed the bottom, the lowest telegraph is turned down, the agnal 
passes along all the stations, and the workmen at the top are 
informed that the tree has arrived in safety. Another is sd 
oS* as expeditiously as possible ; the montent is announced, as 
'bef(K%, and the same process is repeated, till ait the treea thai 
ihave been got in readiness for that day have been sent down 
into the lake. 

" When a tree sticks by accident, or when it flies oat, a rig- 
nal is made from the nearest station, by half depressing . the 
board, and the workmen from above and below come toasaid 
-in getting out tlje tree that has stuck, or correcting any thing 
that is wrong in the slide, from the springing of a beam in the 
.ehde; and thus the interruption to the work is rendered as 
short as possible. 

" We saw five trees come down ; the place where we stood 
was near the lower end, and the declivity was inconsiderable, 
(die bottom of the slide nearly resting on the surface,) yettlK 
trees passed witJi astonishing rapidity. The greatest of than 
was a spruce fir a hundred feet long, four feet in diameter at 
the lower end, and one foot at the upper. The greatest trees 
are those that descend with the greatest rapidity ; and the velo- 
city as well as the roaring of this one was evidently greats 
than of the rest. A tree must be very large, to descend at aH 
in tins manner ; a tree, Mr Rupp informed us, that was only 
half the dimensions of the preceding, and therefore onlym 
eighth part of its weight, would not bo able to make its vsj 
from the top to the bottom. One of the trees Uiat we xv 
broke by some accident into two ; the lighter part slopped aimoS 
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ilhin^difttely, and the remaining part came to rest soon afters 
Tins is a i^iiable fact : it iqjpears fix)m it that the fricdon i9 
not in proportion to the weighty but becomes relatively less aa 
the ^ght increases, contrary to the opinion that is generallj/^ 
received ♦. 

**■ In viewing the descent of the trees, my nephew and I 
S&od qtnte dose to the edge of the trough, tot being more in-^ 
torested about any thing than to experience the impression which 
thb near view of so singular an object must make on a specta^ 
tor. The mnse, the rapidity of the motion, the magnitude of 
tfie'moving body, and die force with which it seemed to shake 
the trough as it passed, were altogether very formidable, and 
oonvejred an idea of danger much greater than the reality^ 
Our guide refused to partake of our amusement ; he retreated 
Utdiind a tree at some distance, where he had the consolation to 
be assured by Mr Rupp, that he was no safer than we were, 
as a tree, when it happened to bolt from the trough, would of- 
ten cut the standing trees clear over. During the whole time 
the slide has existed, there have been three or four fatal acci- 
d^ts, add one instance was the consequence of excessive teme^ 

rity. 

*' I have mentioned that a provision was made for keejnng 
the botixim of the trough wet ; this is a very useful precaution ; 
the fiictioii is greatly diminished, and the swiftness is gready 
increased by that means. In rainy weather the trees move 
hhich faster than in dry. We were assured that when the 
triorti^ was every where in its most perfect condition, the wea- 
ther wet^ and the trees very large, the descent ivas sofnedraes 
made iii as short a time as three minutes. 

'•The trees thus brought down into the Lake of Lucerne 
m formed into rafls, and floated down the very rapid stream of 
the Reuss^ by which the lake dischai^es its waters first into the 

# _^ ' ; 

* ThiB fact has been lortg kndmii firom the laiinehr<ig of vessels. «^ ShipboUd^ 
ns)^ says M. Bossot,, *^ give onlj a slope of ten or twelve lines per foot to the 
;daiies on which vessels are kuinchecL" ^' This declivity, which is sufficient to put 
axge masses in motion, in spite of the resistance of friction, is too small for 
iMghts of moderate magnitude. If we wish, therefore, to suppoK that the' fric<' 
ion of two bodie* are proportioned to their weight. It is necessary that the 6i9^ 
VBce between their iM^^tv should not be very great.**— -Ed. 

Z 2 
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Aar, oikI then inla the Hhine. By this conveyance, whiah it 
nil of it in slreflms cS great rapidity, the trees sometimes reach 
Basic, in a few days after they have left Lucerne ; and there 
the immediate concern of the Alpnoch company terminated. 
They still continue to be navigated down the Bhine in rafts lo 
Holland, and are afloat in the German Ocean in less t)ua 
montli from having descended from the side of Pilatus, a ver^ 
inland mountain, not less than a thousand miles distant. Tlie 
late Emperor of France bad made a contract for all the timber 
thus Iirought down. 

" From the phenomena just described, I have deduced seve 
conclusions, of which at present I can only give a very 
account, without entering into any of the mathematical 
ings on which iliey rest. 

" J. The rapidity of the descent ia so extraordinary, it is» 
much greater than any thing that could have been aoticipRted, 
exceeding that of a horse at full speed, nearly in the raUaof 3 
to S, that the account seems to tread on the very verge of pas' 
ability, mid to touch the line that divides between what msjTt 
, and what cannot exist. The satue question, therefore, I ham 
BO doubt, has occurred to many that occurred to myself, when 
I first heard of this extraordinary phenomenon. 

" Is it po9»ble that even if there were no friction, 'anil if a 
body was accelerated along the line of swiftest descent, from a 
point S500 feet above another, and horizontally distant from it 
by 44,009, that it could arrive at that lower point in tbree or 
even in six nunutes ? This was the first question lliat occurred 
to' me, and at a distance from books as I was then, and in do con- 
dition to undertake any nice or difficult calculation, I could only 
Ratisfymyselfbyarude approximation, that there was nothing in 
llie reported circumstance that was without the limits of possl- 
tlilily. Had the result of the calculation been contrary, I 
should not only have disbelieved the report, but I should have 
doubted the testimony of my own senses. 

" From a more accurate calculation I find that if no friction 
nor resistance took place, and if the moving body was allowed 
to lake its flight in the line of the swiftest descent, that it would 
do so in lees than «xty-stx seconds. This is the minimum then 
(Of time, and we way rest assured, while the laws of nature con- 
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linue the Bame that they are now, that no body^ in the circum- 
stances just described, can perform its journey in less time than 
the above. 

^^ But though the descent of the trees at Alpnach contains 
nothing inconsistent with the acceleration of bodies by gravity, 
it is not to be reconciled with the notions concerning friction, 
that are usually received even in the sdentific w<Mrld. 

<< It is common to consider fnction as a force bearing a certain 
fHToportion o the weight of the body moved, and as retarding 
the body by a force proportional to its weight, amounting to a 
fourth or fifth part, or when least to a tenth or twelfth part of 
gravity. A body, therefore, that wa3 descending along an iii- 
clined plane, would be accelerated by its own gravity, minus 
the force of friction, a ponstant force that increased in propor- 
tkm. to the body. * 

'^ Now, in the present case, it will soon appear that the re- 
tardation is vastly less than would arise from any of these sup- 
positions. 

^^ Supposing it to be true, that friction in a given instance 
(the surface, the inclination, and the weight, being all given) 
sets as a uniformly retarding force, I have found that a body 
sliding alon^ an inclined surfiace, under the acceleration of gra- 
vity, and the retardation of friction, will be accelerated, so that 
it will have at every point the velocity that would be acquired 
by &lling by its own gravity from a line inclined to the horizon, 
that is drawn from the point where the body began to move, 
and that makes with the horizon an angle, the tangent of whidi 
is the fraction, that denotes the ratio of friction to gravity. 
The velocity of the moving body is therefore as the square root, 
of the portion of a vertical passing through the body, and reach- 
ing up to the line just mentioned, pr the line of no acceleration. 

'^ As the trees at Alpnach enter the lake with a considerable 
▼elodty, it is evident that the line of no acceleration, drawn 
from the top of the slide, does not reach the ground at the point 
where the slide ends, but is then still considerably above the sur- 
face ; the tangent, therefore, of the angle which that line makes, 
with the horiJjon, is much less than j\. There is reason to think 
that it does not in reality amount to J of this, and is therefore 



346 Professor Playfwr's DescripHoti 

Jess than ^^. It follows, then, that the friction that trees Miffif 

}a the slide is less than one-filUeth of th^r w^ht. 

" Now, from what can we suppose the small proportion tbkl 
_ friction in this instance, bears to the weight, to arise ? It It 
fiot tliat the surfaces have a great smoothness or a iine polisb. 
The logs that form the irongli are coarsely dressed with tla 
t^Q, and I observed thai there was not even the prccautiop 
, taken of making tlje grain of tlie wtKxl lie downward, or towai4 
^e declivity. It was so in the ti-cc, but not in the trees which 
ipomposed the shde. It is not that any lubricating substance, 
>oil, grease, soap, or black-lead, is interposed between their 
.places. Water is tlie only substance of this kind that is applied. 
We have fir rubbing on fir, which is supposed a case ren 
^ly unfavourable to the diminution of friction. It can only 
firisc, therefore, from a principle that some mechanical wriieo 
.have susjjected to exist, but which was never before, I think, 
proved by the direct evidence of facts, namely, that the force of 
friction does not increase in the proportion of the weight of the 
rubbing body, so that heavy bodies are, in reality, less retarded 
in their motion on an inclined surface than lighter bodtea. 
.Thus, the whole of the phenomena I have been descritun^ 
.;end to prove, espetially the fact I mentioned, that heavy tree* 
jinade their way more easily than light ones, and that a tree 
jDust be of a certdn magnitude to make its way to the bottom. 
Friction, therefore, does not bear even in the same materials B 
g^ven ratio to the weight, but a ratio that evidently decreawi 
,as the weight increases; so that, Jn a fir of ordinary aze it ia 
JO, or j'g, in one of 100 feet in length it is between j'g and ^. 
, According to what law this change takes place, it would be 
,piost useful to investigate ; it is an inquiry for those en|^neca 
who have strong machinery and great power ready at 
|naad. 

" I must observe also, that I strongly suspect that inctJai 
.diminishes with the velocity of the moving or slidbg body, 
That it passes all at once when a body begins to move, to be 
.cnly half of what it was when the body was at rest, is quiW 
.csrtun, and is proved by many experiments. It seems tp JW 
not unlikely that the same progress continues as the motina be- 
comes greater. Perhaps in as much as friction is concemwl,. 
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tjie jriressure is lessened by the veiociiy, iiiid the puet was nutj 
ao ftu* mistaken as he is generally supposed to be, when he 
stud of his heroine , 

IUb, vol Lilacur BEgelu per tumma voleuei , 

Gramiiu, nee Unerai cursu IniuKt nrislas. 
However that be, we have a strong example here of the danger 
of concluding in many of the researches of mechanics, from ex-, 
perinients made oo a email scale to the practice that is to be 
proceeded on in a great one. It requires some attention tO' 
enable us to disciiminate betiveen the casee where we can safely 
proceed from the small to the great, and those in wliich we 
cannot A man, from finding that bodies of a pound or half a 
pound arc in equilibria when their distances from the fulcrum 
are inversely as iheir weights, might, without' danger of error, 
transfer the conclusion to weights of hundreds of tons, or to 
whole planets, were it possible to make the experiment on so 
large a scale. But when he finds that the friction of a body of a 
pound, or a hundred weight, is one-fourth of the weight, he 
cannot, witli equal safety, presume that tJie same will hold when 
bodies of immense weight and size come to rub ag^nst one ano- 
ther. There are many other cases of the same kind. In gene- 
ral, when our experiments lead to the knowledge of a fact 
and not of a principle, there is caution required in extending 
the concluaons beyond the limits by which the experiments 
have been confined. This is the case with the experiments 
on friction, where we know only facts, and have no prin- 
ciple to guide us ; that is, we have not been able to connect the 
facts witli any of the known and measurable proiwrtics of body. 
In the case of the lever, we have connected the fact with the 
inertia of matter, and tlie equality of action and reaction. We 
have, therefore, a right to repose confidence on the one, when 
extended, though not on the other. 

" That friction belongs to the cases in which great caution is 
necessary in extending the conclusions of experiments, is indeed 
most strongly evinced by the operations that have now been de- 
scribed, the ri^sLilt of which is such as could not have been an- 
ticipated from those experiments. The danger here, however, 
is quite of an opposite kind from that which commonly lakes 
place in such instances. The experiments on the small scale, 
usually represent liie tiling as more easy ihan it is upon the 
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great, aod engage us in attempts that prave abortive, and 
followed by digappomtnicnts and even ruin. In the pj 
case, the experiments on the small scale n-preseni the thing 
more diilicult llian v/hea tried on a great one it is Ibund to bqf 
and would lead us, by an error, the direct opposite of ibe 
to conclude things to be impracticable that may be carried ioH 



effect with ease. Had the 



ingenio 



iventor of ttie sUde I 



AljHiach been better acquainted with the received theories rf 
fHction, or the experiments «n which they are t'uuii< 
those that are the best, and on the greatest scale, si 
pf another most skilful engineer, M. Coulomb, or hadi 
more faith in them, he would never have attempted' 
irork in which he has so eminently succeeded." 

Obtervations on the preceding Paper. 
It is much to be regretted that the editor of Professor Plaj^ 
iair's works did not terminate the preceding interesting 
valuable paper with the second paragraph of p. 345. 
nicceeding pages, the distinguished author maintains, 1. Thi 
the phenomena of the sliile are incompatible with the 
^ Tories cf friction ; 2. That Mr Rupp, the engineer, 
.Bever have executed that great work, had he been acquaint) 

. ifitfaer with these theories, or with the experiments of 
.lomb. 3. That heavy bodies are less retarded by friction on i 
uicliDed plane than lighter bodies ; and, 4. That he sb 
Buspects that friction diminishes with the velocity of the movii 
or sliding body. The two first of these concluiaons are evid 
ly incorrect, and founded on an oversight of the author ; 
the two last have long formed a part of the received theories ( 
friction, and have been deduced from actual experiment. 

On the evening upon which Professor Piayfair read this paper 

' to the Royal Society, tl»e writer of this note reminded him of 
Coulomb's beautiful discovery, that when the touching surfacte 
were small compared with the pressure, (which was pbviously 
the case with the trees of Alpnach,) the JHctiov- diminiafied as 
ihe vehci^ increased; and in our brief notice of the paper in 
Vol. I. p. 193, of this Journal, published during Mr Playfiur> 
fife, we remarked, " that the very singular phenomena described 
in Mr Flayf^r's pajKr, arose from the diminution of fnetton 



io connqueiioejof. an increMe of vdocaty., and nay.be regarded 
m an experimental oonfinhation, on a large icale, of ib6 ifagei 
■boa viewa of ^CoulDmb.** That Mr Playfair intended to a^^ail 
himself of diefle hints, was quite certain^ as he repeatedly de» 
chned to print the paper in the Transactions of the Boyal So- 
cietjr of Edinburgh, till he had matured his views oa:the sub- 
ject, 

M. Bossut, so eaily as the year 1763, had discovered thai 
die friction was always a less part of the pressure in larg^ 
masses than in small ones ; and had thus in some measure an« 
ikspated the discovery of Coulomb. Some time afterwards M^^ 
Ijainb^t observed, that the resistance generated by the friolioil 
of the oommunicating parts of an undershot corn-mill, couk 
iMned with that whiph arises from the grain between the mill-' 
stones, always diminished when the velocity was increased ; and 
Mr Southern of Soho, found, by experiments on heavy machine- 
ry, that the friction never exceeded ^^^^th of the pressure, which 
is even less than its average amount in the slide of Alpnach. 

We have been induced to make these observations, in order 
to shew that the j^enom^ia of the slide of Alpnach werd in 
every respect consistent with previous theories and experiments^ 
and to prevent any doubtful opinions from being propagated 
under the sanction of a distinguished name.— Ed. 

. , : . . y. 

Abt. XVIII. — Account of Meteorological Observations made 
in North America by Dr Holyoke and Professor Dewey. 

JL ISJEi pew volume of the Memoirs of the American Academy 
of Arts ^ndi Sciences, contains.three series of .very interesting 
thermometrical observations, of which we propose to ^ve a brief 
^l^tract. 

1. Dr HoLYOKE^s Observations at Sdkm^ during a period of 

Thirty4hree Years. 

The first series lyas made at Salem, in Massachussets, by Dr 
Holyoke, with Fahrenheifs thermometer, and was continued 
without interruption for thirty-three years, from 1786 to 1818 



0flD Account ^'M€ieorobgkalCfb9ervtdkms^inode in 

iachaii¥e. Tbe ol»emttk»it iVere vmdeJiMr iMW »day» irt 
a^ A. M., at noon, at sunaet, and at lO*" P. M. 

The fbUowiDg TaUe contams the mean modtlify and wamd 
<m]h% deduced fiom more thaa 46^0(X) obfl^ 



Longitude of Satem, 
ForSSYesrs. 



Vid^SrVfmttolGnttxwMu 



Febnuuy, 
Afsrcihy 
Apifly 4 

Jm», - 

August, 
September, 



Nofembcxy 
0eeember, 



25^439 

26.963 

35.321 

46.108 

46.727 

67.013 

72.011 

70.522 

62.702 

M.148 

40.014 

30.179 



4r33' 30^ North. 

For 33 Years. 
Mean of 8^ A. M. 46^426 
Mean of Noon, 55.47 

of Sunset, 48.565 

WP.M. 44.316 

Mean of Winter, 27.502 

. — Spring, 46i.05 

Summer, 69.84 

— — - — Autumn, 51.308 



Hottest day ii 

S3 years, 101* 

Coldest day,— ir 

llence the gieit' 

eattangelB IIT 

Hottest year, 1798 

Coldest year, 1812 



Mean of Spnag and Autumn, 48*^679 
Winter and Sununer, 48.671 



Annual Mean 

,«r 33 Years, 4&678 



The mean temperature of the parallel of 48^ S6' h&ng thup 
estalilLdied by the most ligcxrooB and long continued observap 
tion to be 48°.68 *, it will be interesting to compare it with a si- 
milar parallel in the Old World. Rome, which i^ placed ia 
Lat 41° 53', approaches within 40' of the parallel of Salem, and 
will dierefbre serve for making the comparison : 



Lat. 
Mean Temperature of SaUm, in Uie New World, 42" 33' 

Mean Temperature of itoane, in the Old World, 41 53 



48«.68 
60.44 



Difference. 11«.76 

This result will, we trust, set at rest for ever the ridiculous opi- 
nion that the Old and the NewTWorld have the same average 
temperjature. 

It is worthy of remark, that Dr Holjokes'^s observations give 
the mean temperature of Salem considerably less than that of 

,  -■ J _ ■■■--■- , . 1 mi I- -TL- _M1 , J 1. 

* Dr Holyoke, and other scientific individuals of the American Academy, arc 
of opinion that this result errs rather in excess than in defect, in consequence of the 
heat reflected upon the thermometer from the north wall of the street,— See Me- 
moirs of the Amer, Acad, vol. iv. p. 380*. 



Cambridge id Massadiuasets, which is neariy in the same paral- 
%1, thus? ' "' " 

Mean'^TemperBtnre of Siaiieiny - " 4S* Sy - '4^M 

DiAience, • VM 

• As the dbserrations at Cambridge were made only for twojtat^ 
the mean temperature of fhe parallel of 4(r, which TfumbcMt 
makes iV'SO, must now be reduced considerably. 



% Pr^^sor 'Dewey'^s ThermometrkcLl ObserTJoHdm Jbr Fit^ 
Years^ ai Wxlliamstown^ Massachttsscts. 

These observations were made at T* A. M. 2^ P. M. and 9** 
P.M. 

XoDgitude of WiUiamstoo, - 73^ W>. 

.iUtiti]deof.dittOy . - - - 4^'*S0' N. 

Jleight of ditto above the tido-water of tb« 

If udson at Troy, - - - 1000 feet. 



1816, 



1817, 



1818, 



1819, 



Jajjttwy, . r ^r.03 2P».81 


20^26 


2r.i4 


' FeUniaiy, - 25.13 15.10 


14.94 


27.73 


March. - 29.35 ' 28.55 


31.23 


25.86 


April, • 42.e8 43.77 


39.09 


42.19 


llay:, - ^2.81 54.81 


53.59 


55.30 


^mh * .^Q>^ '$M7 


68.50 


WM 


' July, . 64.64 67.40 


71.25 


704i 


August, * 64.89 66.47 


65.95 


6&i9d 


September, - 55.02 58.68 


55.60 


64.01 


October, - 48.42 45.66 


48.11 


46.81 


November, 39.73 38.79 


39.75 


3&ei 


December, 27.71 27.02 


22.03 


25.07 


Anmtf Ufium, 44*.35 WA9 


44M9 


46'.61 


Mean Temperature for Four Years, - - 


1  ' • • 


44^7S 


Ikfean 'Temperature of Three Springs for 1816, 


m m 


47*.20 






47.11 


Ifllfl 


of Springs, 


^4 .A J. 

47.12 




Mean Temperatiirc 


4r.21 




/ 


Inch. 


Mean of Barometer, 1818, ... 


m m 


29.14 


, 1S19, - - . 


' m m 


29.18 




f 










l|iw Awry qfOiD^ 

j^ _^MfaitME^ ji>flnBi Or (ilMH t Abons ill Ai 
jUft >^ otder tD' a ac e r Uui i the Afv? timB 
J^^f^ J^mnAMm AmM be made vith the tlientt. 
^iM^'^^^^flhtainaMeenpeeiqrtto to true mem tor 
j^ fgdcr to do tbn^ he observed the thermooMtar 
r-Af^ tia^ ^*^ ^^9 ^ <"^^ every hour, diurii^ Hmtj 
<^^^^^fa—t tiBist of the jear, and he obtamed the £6Bfom^ 




:  

0f 14 ol—iHtaw auiiif Mdi hour of 90 dajt, 



do.dtk 

flbcMt tmiflMMid fm i f f^j 

of 8^ A. M. 1^ P. 11. and ^ P. M . • 



41.47 

48.09 
4088 
46.00 



Bcnoe Prafendr Dewey concludes that T^ A. M., 9f^' P. M. and 
^ F^ SL are the best three hours of observaition. 

With the interestmg data furnished by Pnxfessor Dewey, we 
wen iiaturally anzbus to ascertain whether or not the hours of 
10^ A. M. and 10^ P. M., as recommended by the Meteorolo- 
gical Committee of the Royal Society of Edinburgh, and first 
employed and suggested by the Reverend Robert Gh>rdoii, as 
an approximate result to the mean of the lughest and lowest 
during the day, were such as to 

The following are the mean of the^i;^ series of observations 
inade by Professor Dewey : 



Mean of 10^ A. M. 
and 10^ P. M. 

1816, March 23.— 20. - Sr.ST 
April 1.— 5. - 41.46 
July S3.— 27. - 63.46 
October 28.— Nov. 1. 48.55 

1817, Jan. 6.— Feb. 6. - 16.10 



Mean of 24 Obienratioiif, 
or one every boor. 
S9^05 
41.76 
47.69 
6435 
14.66 



Mean of 2 Obeervationf at 10*> 

A. M. and 10>> P. M. 4^.45 



Mean of 24 Ob- 
servations, 41^50 

This result must be considered as a very extraordinary one, 
ai the mean of lO^^ A. M. and 10^ P. M. is within jo^ths of a 



• Hours proposed by the Piiilosophicai Society of New York. 



iVbf^ ^fnm<:# 2y Dr Holyoke atui F^ tSt 

degr^oi the true mean^ deduced from JMioiis^rTatknia; and 
iwnoe we are led to a ooncluskm, which we connder as of Very 
great importance in meteorology, that the mean of two tfdserva* 
turns at 10^ A.M. and 10^ P.M. is 7u4 onhf nearer than any two 
4Aservations to the mean qfthe maximum amd minimum, ae Mr 
Gordon Jbmid U to be i but thai it is nearer than ike mean ^ 
the MAXIMUM and minimum themselves to the true temperaimv 
qfthe dof/f and even nearer than the msan cfamy thrmu obstr^ 
vatians. 

If these remarks should ever meet the eye of Profesaor 
Dewey, we trust he will adopt the observations of 10^ A. M. and 
10^ P. M., as not only saving the trouble of 365 observationd 
in the year, but as giving the most correct mean result. 

As it would be desirable to possess a senes of observations 
made in Scotland for every hour of the day, for a small number 
of daysj we beg leave earnestly to suggest such a series of 
experiments to some of those active meteorologists who have 
.undertaken to keep regular registers of the thermometer in 
Scotland. 

D.B. 



/ 



Art. XlX.^-^ccot^n^ of Natural Ice-Houses in Connecticut. 
By Bbnjamik Sillimak, Professor of Mineralogy in Yale 
College *. 

X HAT ice is perpetual in some climates is notorious. That 
It is so even in those of the Torrid Zone, upon mountains which 
•rise to the height of three miles, is also well known. It is, how-^ 
ever» a rare occurrence, even in cold climates, that ice is perennial 
cm ground which possesses no more than the common elevation. 
An instance of this kind has, however, recently come to our 
knowledge. It exists in the State of Connecticut, in the town- 
ship of Meriden, mid- way between Hartford and Newhaven. 
.This natural iceJiouse is situated in about 42^ of north latitude, 

.*-*^—   I I II I . 

• From the American Journal nf Science, vol* iv. p. 17t. 



SS% IVo£ Sa&imn m Natural Ice-ttm^esin C6mieeikui. 

marly twen^ nnks ttom the sea, and at the ekfvAtioii'of proL 
baUy not more than two hundred feet above its ItteL 

The country is a part of the seoondaiy trap »6gion of Coii^ 
necticut, and is marked by numerous distinct ridges of greens 
stone, which pesent lofty mural precipices, and, fVom their 
number, contiguity, and parallelism, they often form natimr 
pTBcipitous defiles, filled more or less with fragments of roc^ 
of various sizes, from that of a hand stone to that of a cottage^ 
These fragments are the detritus or debris of these mountain*, 
and every one in the least acquonted with such countries, knows 
how much they always abound with similar ruins. . 

In- such a defile, the natural Ice-House in question is atuatedr 
On the south-western side there is a trap ri^^ of naked per- 
pendicular rock, which, with the sloping ruins at the base, ap- 
pears to be four hundred feet high ; the parallel ridge whidi 
forms the otheiMnde of the defile is probably not above forty feet 
high, but it rises abruptly on the eastern side, and is covered on 
the other by wood, which occupies the narrow valley also. This 
valley is moreover choked, in an astonishing d^ree, with the 
ruins of the contiguous mountain-ridge, and exhibits many frag- 
ments of rock which would fill a large room. As the defile is 
very narrow, these fragments have in thdr fall been arrested 
here, by the low parallel ridge, and are piled on one another in 
vitet confusion, forming a series of cavities which are situated 
among and under these rocks. Many of them have reposed 
there for ages, as appears from the fact that small trees, (the 
largest that the scanty soil, accumulated by revolving centuries, 
can support), are now growing on some of these fragments of rock. 
Leaves also, and other vegetable remmns, have accumulated 
among the rocks and trees, and choked the mouths of many of 
the cavities among the ruins. This defile, thus narrow, and 
thus occupied by forest, and by rocky ruins, runs nearly north 
dnd south, and is completely impervious to the sun'*s rays, ex- 
cept when he is near the meridian. Then, indeed, for an hour, 
he looks into this secluded valley ; but the trees, and the rocks, 
and the thick beds of leaves, scarcely permit his beams to make 
the slightest impression. 

It is in the cavities, beneath the masses of rocks already de- 
scribed, that the ice is formed. The ground descends a little to 
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the south, and a small brook appears to have fonned a channel 
among the rocks. The ice b thick, and well consolidated, and 
its gradual melting in the warm seo.son, causes a stream of ice- 
cold water to issue from this defile. This fact has been knowrf(< 
to the people of the \-icinity for several generations, and tirtV I 
youth have, since the middle of the last century, been accusT^ 
' tcHned to resort to this place in parties, for recreation, and t ' 
drink the waters of the cold-flowing brook. 

It was on the 23d of last July (1821), in the afternoon of tt' 
very hot day, when the thermometer was probably as high as 
85° Fahr., that, under the guidance of Dr Hough, we entered^ 
this valley. After arriving among the trees, and in the imme- 
diate vidnity of the ice, there was an evident chilliness in the 
tar; and, very near the ice, the air was (compared with the hot 
atmosphere which we had just left), rather uncomfortably cold. 
The ice was only partially visible, being covered by leaves, and 
screened from view by the rocks ; but a boy descending with a 
hatchet, soon brought up large firm masses. One of these, 
w«^ing several pounds, we carried twenty miles, to Newhaven, 
where it was exhibited to various persons, and some of it re- 
mained unmelted during two succeeding nights ; for it was in 
being on the morning of tlie third day. 

The local circumatanccs which have been detailed, will pro; 
baUy account for this remarkable locaiify of ice, and scarcely 
need any illustration or comment. 

This is not the only instance of the kind existing among tlie 
trap rocks of Connecticut. There is a similar place seven miles 
from Newhaven, near the Middletown Road, in the pari^ of 
Norlhford, and township of Branford. The ice here also, (as 
we are assured), endures the year round. This place we have 
not vi»ted, but we are assured that it is at the bottom, or on 
the declivity of a trap ridge. Several years age, we had the 
ice of this place brought to us into Newhaven, in the hottef.t 
weather of mid-aummer. Like that of Meriden, it is very solid; 
but, like tliat also, it is soiled with leaves and din ; and al- 
though it is unlit to be put into liquids, which are to be swal- 
lowed, it is as good as any ice lor mere cooling. 

It is perhaps worthy of being menboned, that an artificial ice- 
house, within tlie knowledge of the writer, is situated on the 



§ 

top of a ridge of ti«p io CmnEiecticut. Tbe esDcavatioor init 
9iiide amply, by removing the loose pieces of ttisf rock, which 
are here piled in enormous quantitiefl, but oompoeed of fii^*' 
ments of very small size. Tbeae loose pieces of stone^ widitk 
air in the cavities, are better non-conductors of heat thail the 
ground which usually surrounds ice-houses ; for the ice keqpi 
^femarkably well in this elevated ice-house. Perhaps this will 
aid us also in explaining the phenomena of the natural ice-houses 
that have been mentioned. 

. It may not be useless, before dismissing this article, to raea^ 
tiim, that the roof of an ice-house should be painted white^ and 
Uiat it should be thatdbed with straw^ beneath the oxdinaiy 
urood-roof. The surface of the roof thus becomes reflectUig, and 
non-absorbing, and the substance non-conducting in rdationlo 
heat . We can 9peak fit>m experience of the efficacy of this ar« 
rangement 



Art. ^lL,-^Descriptkm of a New and Portable jEAriota^j 
, By John M ubray, Esq. F* L« S., M. W. S., and Lecturer' 
on Chemistry^ &c. 

X HE iEthrioscope which I propose to describe in the follow- 
ing paper, is not only extremely sensible^ but is also remark- 
able for the simplicity of its construction, and for its perfect 
portability. 

It consists of a lower glass-ball B^ Plate X. Fig. 1 0., re- 
posing in the cavity of a stand. This ball contains alcohol or 
ether tinged red, and is only about half filled with fluid. A 
glass-stem CD, screws into this ball, or is adapted to it by 
grinding, and its lower orifice passes into the coloured fluid, 
^y Jths of its depth. This hollow glass-tube, into which the 
tipged liquid ascends, carries the scale as represented in the 
figure. The hollow brass spherical cup A, screws on at top^ 
and appears in the sketch protected by its lid. The small glass- 
ball i, which surmounts the tube, is screwed on in the cup^ 
or ground to fit its extremity. The instrument is then com- 
plete, and so soon as the lid is removed, and the sentient-ball 
included in the cup, exposed to the sky, the coloured fluid wll 
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fifle in the tube, and' its height be determined by the attached 
scale. On replacing nhe lid^ the effect is extinguished. The 
radiation of caloric from the surface of the sentient-ball to the 
heavens is thus clearly indicated. 

When the observation is completed, the upper glass-ball is 
taken off, and thereafter the spherical cup. The tube with its 
scale ia then removed from the lower ball, which last being 
secured by a stopper, the whole is put up in a small case. 

It is evident that the iEthrioscope now described, is easily 
converted into a Hygronieter ;— -for this purpose it is merely 
necessary to unscrew the hollow spherical cup, and cover the 
sentient ball with muslin or a bit of tissue-paper, and the in- 
stant this is moistened, the coloured fluid will begin to ascend 
from below. 

By mei^ly coadog the lower ball with China ink, or gilding 
it, the instrument becomes either a Photometer or a Fyroso^. 



Art. XXI. — Description of a Copper Battk-Axe Jbund in 
RaiTu) Boffy and now in tJie possession of Andhew Wad- 
dell, Esq. F. R. S. E. * 

» 

XN carrying the Union Canbl through Ratho Bog, on the 
^tate of Bonnington, and coaiaty of Mid-Lothian, it was ne- 
cessary to execute some very dieep cutting at Wilkie's Hill, at 
the head of the bog. 

After descending through nine feet of moss, and s^en feet 
of sand, the workmen came to the hard, black till-clay ; and at 
the depth of Jour feet below its junction with the stratum of 
sand, they found the head of a Battle- Axe, of an unusual kinci; 

It con^sts wholly of pure copper. Its length is Jbur inches 
Jfve4enths and a Tialf Its maximum breadth, or the chord of 
its circular cutting edge, is three inches ; and its least breadth 
two inches. Its cutting edge is composed as it were of two 
edges of different inclinations ; and as it has no provision made 
in the metal for the reception of a handle, it must have been 

* Read before the Society of Scottish Antiquaries, Feb. 11. 1S22. 
VOL. VI. NO. 12, APEIL 1822. A a 
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. Axed by a siring, or some other means, into the cJefl at the ml 

of the handle, like the Stnnbartcs of Shetland. 
I The representation of it which is given in Plate VIII. Fig. 14k 

is reduced to about one-tliird of its reaJ size. 
I Among the great number of ancient axes in the Museum of 
I the Society of Scottish Anliquaries, there are very few whic^ re> 
I ^emble the present one in shape and structure ; and there ii 

one of them which consists of copper, all of them being mode cf 
I h kind of bronze or beil-metal. 

I ; Out of five of these axes which have a resemblance to 
L ore found in RaOio Bog, three were found in Scotland. Thi 
I first, which was diBem-ered at Wauchton in East Lothian, 
I presented to the Society by Mr George Itennie of Wauchtiii]|| 
I without any description. Another, of less size, was presented hf 
t Mr Graham of Gartraore ; and tiie third, of intermediate mag- 
t nitude, was found in one of the fields where the battle of Largt 
V was fought. It has several deep spherical hollows in it, appo- 
I rently produced by the action of some corroding material. 
P The other two axes were found in Ireland. They were pr^^ 
I ^nted to the Society by the Reverend Edward Ledwich, Vica* 
m of Aghaboe, and are described and represented in the CoUecUt- 
I nea dc Rebus Hibtrnii-is, No. xiii. 
¥ . Although all tliese have a general likeness to the c<^)per ooL 
uljet they differ i'rom it in many particulars. They all taper 
I, piuch more rapidly, and thdr smaller ends arc all less than l{ 
I inch in breadth, being only two-thirds of thai of the copper 
I ftxe, although their lengths vary from 5 to 7J inches. 
I The axe discovered in the bog at Ratlio possesses a peculiar 
I -^teresl, from the depth at which it was ibund. It must have 
I been deposited along with the blue clay, prior to the formation 
L ,of the superincumbent stratum of sand ; and must have existed 
I -ibefore the diluvial operations by which that stratum was formed. 
f ,This opinion of its antiquity is strongly confirmed by the peat- 
I .liarily of its shape, and tlie nature of its composition. 

D.B. 

EniMBUBGH, ) 

February 1822. ) 
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pcrature will be diminished by the correction due to the hdght 
of Oxford above the levd'Vthe sea. 

The following are the quantities of Rain that fell at Oxford 
in the aboN-e years : 

Inches. 

1816, - . - 24328 

1817, - - - 19.260 

1818, - - 2S.077 

1819, . . . 81.156 

1820, - - . 17.75r 

1821, . - 25.110 

The funnel which receives the rain is on the roof of the eastern 
wing of the Observatory, and is about SO feet above the ground. 



AsT. XXIII.^-*JVb^jc^ respecting Mr Barlow's New Discove- 
ries an the Magnetism of Red Hot Iron, 4*^. 

JxLa Baelow of the Royal Military Academy, in the prose- 
cution of the magnetical experiments in which he ha^ been for 
some time engaged; has discovered another curious property, 
which deserves to be recorded. 

The first object of these experiments appears to have been Vo 
determine the relative magnetic power of different kinds of iron- 
and steel on the needle, and his results^ as connected with this 
determination, are as follows, viz. 





Pro. Power. 




Pro. Power. 


Malleable Iron, 


100 


Shear Steel, soft, 


66 


Cast-Steel, soft, 


74 


Ditto, hard. 


53 


Blistered Steel, soft, 


- 67 


Blistered Steel, hard. 


53 


Cast-Steel, hard. 


49 


Cast-Iron, 


84 



That is, the above numbers express the relative powers of these 
different metals in deflecting a magnetised needle from its natu- 
ral direction. Seeing that the hardest iron and steel had the 
least power, Mr Barlow was next desirous of ascertaining what 
this comparative power might be, when heated in a furnace, and 
while each of the different specimens were thus rendered soft 

The results in these experiments are not so uniform as in 
the preceding. It is remarkable, however, that the maUealk 
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to'on, which has by far the greatest fOwer when aJd, has the 
ieasi ^ may wlien healed; aad tliat the cast-iron, which is the 
least powerful when cold, is the strongest wlten ftot ; the increase 
of strength ia the latter case being nearly as S to 1. 

It was while pursuing tiiese experinients with Mr Charles 
Bonnjicastle, that the idngular effect to which we have alluded 
presented itself. It was observed by both these gentlemen, that 
between the white heat of the iron (when every species of mag- 
netic action disappears), and the blood-red heat (when the power 
manifests itself so strongly), there was an intermediate ocUon, 
while the iron passed through the shades of bright red and isd, 
which attracted the needle i/ie contrary way to that when cold, 
or at the blood-red heat; that is, if the iron and compass are so 
posited that the north end of the needle is attracted towards the 
iron when cold, the south end will be attracted when the iron is 
red hot, and vice versa ; but as the red changes to the darkest 
shades of blood-red, the usual power of the iron commences, 
and the needle is defkcled the contrary way. Moreover, this 
negative attraction is least in those posithns where the naiurid 
cold attraction is the greatest, and greatest where the latter is 
t/ie least, and greatest of all in thai position where the cold at- 
traction is sero ; that is, in the plane of no attraction, providtd 
(of course) the needle is sufficiently near to the bar. The bars 
used in these experiments were S5 inches in length, 1^ inch 
square, inclined in the direction of the dippng-nccdie ; the dis- 
tance varying from 5 to 9 inches ; but the nearer to the bar, the 
more obvious are the effects. In some of the experiments referred 
to above, the quantity of the negative attraction exceeded 50°. 



Abi. 'X.^IY. ^Practical Rules for the Determination qf the 
Radii of a Double Achroinatie Objectglass. In a Letter to. 
Dr Bbewstek. By J. F. W. HBascHKL, Esq. F.B.S.L- & E.; 
.&c. 

Mv Deab. Sir, 

xXS you suggest that a^pular abstract of the results of my 
p^r recently published in the Transactions of the Royal So- 
ciety * on the Aberrations of Compound Lenses and Object- 
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glasses, may be of use to those who, without any Urge btocl^ 
of mathematical knowledge, take a practical interest in thi' 
perfection of the telescope, I think I cannot do better than 
deavoiir to lay them before the public, through the medium off 
your valuable Journal, disencumbered of all algebraical sym- 
bols, and expressed in language which no artist can misunderl- 
Btand, I am well aware huw formidable a barncr is raised' 
i^inst improvements suggested by theory, by expresdng thei^ 
in a manner unintelligible to the many; and that, to the artial' 
«i^>ecially, the sight of an algebraic formula is apt to exdte ll 
degree of involuntary horror, a repugnance to come in conUcW 
with it, which no assurance of its correctness or utility on tl»f 
part of its author is capable of overcoming. For this reason, F 
have been anxious in the paper itself to separate the invefitiga^ 
tions from the results as much as possible, and to avoid the pi^ 
dantry of presenting the latter in the abbreviated symbolic fom 
adapted only to the former. At the same time, I am aware thaf 
this cannot altogether be accomphshed in'a work destined almoaf 
entirely for scientific perusal, and I therefore the more readijy 
embrace the opportunity you offer me. 

The first thing essentially requisite for an artist who wouljt 
OVistruct a refracting telescope by regular rules, by any certahl' 
pnx:ess, independent of trials, is to know the materials he has 
work upon. The refractive and dispersive powers of tlie gfs— , 
employed, or at least the projwrtion of the latter, are indii^to^ 
sable data, and must be obtained before any calculation (rOai 
theory can be made. The former is easily obtained, by griittW 
ing a small portion of the gloss into a prism or lens, imd fiA 
serving the deviation of the most luminous rays, or the best fc 
tnis of the lens ; but the latter, I am sorry to say, is an clemen 
whose determination presents great dtfHculties, at least when t^ 
quired to a degree of exactness such as the purposes of the scbrdJ 
inatiu telescope demand. In fact, the achromaticityof a double: 
object-glass is itself so delicate a test of the adjustment of thr 
^spersive powers of the lenses, that we cannot expect to suececdT 
to the required degree of nicety in ascertaining their ratio Itt 
any instance, without employing a mode of observation at leas^ 
as delicate. However, as this diiBculty bears equally upon everjf 
construction of the Iclescopo ever yet proposed, and as the best 
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ardsts do actually, previous to working their glasses, make some 
efilimate of the ratio of the dispersive powers, on wliich to ground 
a calculation of tlie radii, sufficient for their own salisfaction, I 
may assume, for the present, that a knowledge of the diBperave, 
as well as refractive powers of the media, may be obtained, re- 
marking, only, that when an optician lias the good fortune to 
meet with a parcel of glass from one melting-pot, sufficiently 
pure for his purposes, it is well wortli his while to bestow the 
utmost pains on tlte accurate detcrm.ination of this most import- 
ant point. This will require the sactifice of no portion of his 
glass capable of being used for large lenses, as neither the re- 
^active nor dispersive powers of specimens made at one casting, 
can be supposed liable to such variations as materially to afiect 
hi§ results. A fragment cut from the comer of one of his plates 
will suffice, if properly used, for aJI his wants. 

The imperfections to which refracting telescopes are chiefly 
liable, we well known to originate in two sources; — the want of 
proportion ah ty in tlie dispersive actions of glasses of diilereot 
kinds on the difterently coloured rays, and the spherical figure 
*if the lenses. The former of these imperfections is Jcmonslrably 
insuperable in the ordinary case of a double object-glass, where 
only flint and crown glass are used. The best we can do is to 
work the lenses so as to produce the same compound focus, dot 
for all the rays, lor that is impossible, but for the two brightest 
and $trongest coloui's in decided contrast with each other. 

From some experiments on the C(dours developed by crystals 
in polarized light ', I am induced to conclude, that the colours 
we ought to take pains to unite, in order to produce the whitest 
possible pencil, are the brighter red, bordering on orange, and 
that part of the spectrum where the blue is most vivid, and be- 
gins to pass into green. Supposing these rays perfectly united, 
all the rest will be nearly so, and the two exlrenntles of the spec- 
trum will both deviate one way from the exact focus, while the 
intermediate portion will deviate the other, thus producing the 
phenomenon always observed in well adjusted achromatic tele- 
scopes when thix)wn out of focus, viz. a purple or lilac fringe 
surrounding the image of a white object, on one side of the fo- 
cus, and a green on the oilier. This is the criterion of a good 

• Phil Tram. 1880, i. p. BB. ' '" ■" ' ' '"*" '■" " 
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adjustnieiit of the foci; and to go beyoiid tlijs point, widi tl» 

- ordiDary materials, seems hopeless. I would recommend, them 
lo the optician who has been fonunate enough to procure Gm 
qKcimens of glass, on tlie working of which he thinks it w«xA 

' ivhile to bestow much paius (espcdally if he should have enou^ 
iSar several object-glasses), to determine the ratio of the disp^ 
Imve powers of his lliot and crown glasses, by a direct racpeih 
ment on small portions of his materials, working them into^ 
-small object-glass, having the ratio of the focal lengths of ^. 
component lenses, as nearly as be can guess, in the proporUon g^ 
their disper^ons, but leaving rather a preponderance on the adt 

•- of the crown or convex lens, and then by degrees reducing t^ 
curvature of one of the surfaces of this, till he obtuiu the BeaUil 
est possible approach to perfect achromaticity, L e. till the purpll 
and green fringes surrounding a white object on a black grounit 
appear in it as above described, when thrown one way or 
Other out of focus (using a pretty strong magnifier). Let hii4 
then determine accurately, by cvpcrimetit, the focal length^ 

, «ach of his two lenses, and dividing the one by the other, ' 
will obtmn a dispersive ratio (ratio of tlie dispersive powers), 
which he may calculate ToUh pn^ct security in his future o 
tations. If he know the exact radii of his tools, he may at 
-^amc lime determine the refracting powers of the media. ^ 

These data once obtained, we ai-e prepared to determine frtB| 
theory the radii of the several surfaces which, in a telescope 
pven focal length, shall destroy that imperfection which 
^rom the eplierical figure. This problem is well known to 
«f the kind called indeterminate, or admitting an infinite van* 
vX solutiong. In con.wquence, an unlimited variety of ccmibiaat 
-Uons of lenses, free from spherical aberration, may be discosef^ 
«d ; and to fix our choice among them, is a matter of consida 
■able delicacy, as well as importance. Various constructions ba^ 
4)een proposed by different writers. Thus, D'Alembert hfl| 
^ven one, in which he destroys the spherical alierratlon, Uj 
merely for rays of mean refrangihility, but for those of ail ra 

' 4ours ; bat this, however refined in theory, is quite useless il 
■practice, as is also another construction investigated by the 
author, in which the aberration of rays diverging from a 
«f the axis is annihilated, and the field (so far as the object-gli 
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is concerned) rendered equally perfect in every part. Such re- 
finements must be regarded as merely yisionary, correcting in- 
conveniences wliicli have never been felt in practice, and leaving 
unsatisfied other more essential conditions, A much better coiw 
struction was devised by Ciairaut, in which the two internal but-, 
faces are worked to equal rudii, the one convex, the other cobj 
CBve, so as to admit of the two glasses being cemented togethoy- 
and thus avoid the loss of hght, by refleclion at two surfaces ^■ 
Ciairaut, however, has employed in his computations irdices oC, 
refraction (1.600 and 1.55) higher, especially the latter, thai 
what are now easily met with ; and when the average valuel^ 
those likely to occur most frequently, are employed, the oodlr 
stmction becomes imaginary for the more dispersive kinds ttf' 
glass; and within the limits for which it is real, die radii changa 
80 rapidly, as to render it difficult to interpolate between their 
calculated values ; so that this construction loses much of its real 
advantage to the artist who is no algebraist. 
, In the construction proposed in my paper, the destruction rf 
Ae spherical aberration is insured, not only for parallel rays} 
but also for those which diverge from objects placed at any mo> 
derate finite distance, so as to produce a telescope equally perfect 
fcx terreslriid and astronomical purposes. This is the condition 
introduced to render the problem determinate ; hut the advan- 
tage afforded by it, would not alone be such as to induce us to 
adopt it, in preference to many others which might be devised, 
were it not that the radii resulting from it are such as to satisfy 
other and much more important practical conditions, which may 
be shortly stated as follows. 

\si. The curvatures assigned in this construction to all the 
surfaces are moderate ; more so, indeed, than in any other lii- 
therto proposed on true theoretical grounds, for an aplanalic 
object-glass. . , 

2(%, In this construction, the curvatures of the two exterior 
surfaces of the compound lens, of given focal length, vary with- 
in extremely narrow limits, by any variation in either the rcfrac- 
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c Object-Giasacs. 
tive or dispcimvc powers,'at all likely to occur in practice, 
remarkable drcumstancc aflbrds a ^mple practical rule, a] 
cable in all ordinary cases, for calcttkiing the curvatures in 
proposed state of the data, and requiring only the use o 
rems with which every artist must be familiar, and, at all 
rendering it extremely easy to interpolate between 
values. I have shewn in my paper, that a douiHe object-^ 
wiU be nearltf free Jrom aberration, provided the radius if\ 
exterior, surface of the croam Ung be 6.72, and of thefint 1 
the Jbcal length of the combinatUm being- lOAH), and the 
llf the interior swrfiKea being' computed from thete data, by 

^traadoE given in all elementary marks on optics, so a* 
the focai lengths of the two glasses in the direct ratio t^ jMti 
diyiersive powers. 

In thb construction, tlic anterior glass, or that which first re. 
craves the inddent rays, is crown, and is double convex, of un- 
equal convexities, the flatter surface being placed outward^ 

 while the posterior lens, formed of flint-glass, is concavo-convex,* 
having its concave surface applied ag^nst the posterior or mctt 
convex surface of the crown lens. The combination is repni 
sented in the annexed figure, where the four surfaces are nmii> 
bercd in the order in which the light traverses them, O beii^ 
tbe object, and F the image formed in the focua i 




The rule here stated is ^ven only as approxinmitve, and will I 
no doubt be sufficiently exact for ordinary use; but when object I 
glasses of great size and value aic to be constructed, their ri 
must be computed more strictly ; and for this purpose I. have 
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The diraeiiMons in the above Table are computed on the sup- 
jxmtion of the focal length of the object-glass being 10 ; and to 
adjust tliem tu any other assigned focal length, all that U re- 
quired is to mcrease or diminish the radii here set down, in ili« 
proporUon of the as^gned focal length (in inches, feet, or partt 
of any given scale) to 10 parts of the same scale. 

When the refractive powers of the two media are exacdj 
1.524 and 1.585 (which are nearly their average values) re^KC- 
Uvoly, and the di^rsive raUo is any one of the numbers in the 
6rst column, this tahle givet) at once the exact values of the ra- 
dii required ; but when this is not the case, we rauit proceed as 
follows : 

Suppose (for example^s sake) we would find tile proper radii 
for the surface of an object-glass of 30 inches focal length, the 
refractive index of the crown lens being 1.519, and that of the 
flint 1.569i the dispersive power of the former being to that of 
the latter as 0.567 : 1, or 0.567 being the dispersive ratio. 

The computation must first be made as for an object-glass of 
10 inches focus ; and first we must determine the fiscal lengths 
of the sejiarate lenses. To this end, 

1. Subtract the decimal (0.567) representing th« dispenive 
ratio from 1.000 ; and the remainder, multiplied by 10, is the 
focal length of the crown lena (in this case 10 x 0.433, or 
4.330). 

3. K^-ide unity by tlie decimal above mentioned (0.567), 
subtract 1.000 from the quotient, and multiply the remainder 
by 10, and we get the focal Jengtii of the flint lens. In the case 

before us, ~-~ = 1.7635, and 0.7655 x 10 ~ 7,635 is the focal 
0.OD7 

length required. 

We must next determine, by the tables, the radii of the Isl 

and 4th surfaces for the dispersive ratios there set down (0.55 

and 0.60), next less and next ^'eatcr than the given one. For 

lliis purpose we have 

BaTraclive powera given, - 1.5IS »nd 1.589 

Befracttve powers in Table, . 1.5t4 LSHS 

DifTeicnccs, ~ 0.(H)5 + 0.001 

the gifcn refraction of the crown being less, and the flint great- 
er, than thar avcrsgc values on which the tabic is founded. 
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Looking out now opposite to 0.55 in the first column for the 
variations in the two radii corresponding to a change of + 0.010 
in each of the two refractions, we find as fdtows : 



Ist Surface. 
For a change =s + OiOlO in the Crown^ -f 0.0740 
For a chaqge = + 0.010 in the Flint, — 0X)011 



4th Surface* 
+ 1.0080 
— 0.50» 



But, the actual variation in the crown, instead of +0.010, be^ 
ing — 0.005, and in the flint, instead of +0.010, bdng +0.004, 
we must take the proportional parts of these, chaxi^g the sign 
in the case of the crown. Thus, we find the variations of the 
first and last radii to be, 



For — 0.005 variation in the Crown, 
For -f a004 variatidte in the Flint, 

Total variation firom both causes, 
But the radii given in Table axe. 



1st Surface. 


4th Sur&ce» 


— a037D 


— 0.5040 


^0.0004 


— a201S 



— a0S74 
+ 6.7ia4 



— 0.705S 

+ 14.5358 

... ■>*, < ' 

lasaoa. 



Hence radu interpolated) 6.6810 

If we interpolate (by a process exactly similar) the same two 
radii for ajlispersive ratio 0.60, we^'^idiall find respectively. 



Far — OJOOS variation in Crown, 
For + 0.004 variaUon in Flint, 



St Surface. 


4th Surface. 


— 0.0338 


— 0.5524 


+ aooi5 


--0L2264 



—0.0323 
6.7069 



—0.7788: 
14.2937 



Total Variation, 
Badii in Table, 

I I   I . ^ i 

Interpolated radu, ... 6.6746 ia5]4^ 

Having thus got the radii corresponding to the actual refrac* 
lions, for the two disperdve ratios 0.55 and 0.60, it only remains 
to detamine th^ values for the intermediate riatio 0.567) by 
proportional parts. Thus, 



For 
For 



0.600 
a550 



Ist Radius. 
6.674ft 
6.6810 

— a0064 



4th Radius. 
13.5149 
13.8300 

—03151 



Differences, + 0.050 

We then aay 0.050 : 0.567 — 0.550 = 0.017 : : — 0.0064 : — 0.0022 
and 50 : 17 : : — 03151 : — 0.1071 

So that 6.6810 — 0.0022 and 13.8500 •-- 0.1071 ; or 6.6788 and 
13.72299 are the true radii corresponding to the given data. 
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Thus, we have in the crown lens, 

Focal toi«tb, . =4330 | 
RadiuB of one nxrfoce, =^6^788 > 
Index of Refinctionp =1.519 ) 

From whidi data it is easy to compute, by rules familiar to everjr 
optician, the radiuB of the other sutfaoe, whidi will cone out 
8.S868. 
Again, in the Flmt lens, we have, 

Foeal length, . = 7.635 \ 
Radius of one suxfacey =13*7229 v 
Index of Refraction, = 1.589 ) 

whence wc find 3.3871 for the radius of the other surface. 

The four radii are thus obtmned for a focal length of 10 
inches ; and to obt^ them for 30 inches^ we hav/e only to.iBuL 
tiply them by 3, and we obtain finally, in the case proposed, 

Badiua of Ist Surftcf , of2d, ofM, ofM, 

60.0364 Inch. iai604Inch. lai 613 Inch. 41.1687 IncL 

So that liere the radii of the two adjacent surfaces scarcely &S& 
more than xo^iji^th of an inch, and they may of course be ce* 
mented together, ^ould it be thought desirable. I am. 

Yours, &c. 

J. F. W. HSBSCHEL. 



AuT. XXV. — Proceedmgs qftlie Royal Society of Edinburgh, 
(Continued from p. 162.) 

Dee, 17. 1821. — A Paper by Dr Brewster wa^ read, cod- 
t^dning an " Account of a new and extraordvnary structwre in 
the Faroe ApophyUitc.'^ 

On the same evening, a letter from Professor Moll of Utrecht, 
to Dr Brewster, was read, containing an account of some new 
electro-magnetic experiments. This letter is printed in the pre^ 
sent number, p. 220. 

1^@, Jan. 7.— At this meeting the feUowtng Mendbers were 
elected : 

FORttlOn MKMBIftS. 

M. Ampere, Paris* 

M. Van Swinden, Professor of Natural Philosophy, Anuterdam. 

M. Shumacher, Professor of Astronomy, Copenhagen, 
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JhrancU Chantry, Eiq. F. R. 8. L<}nd., &c. WiUUmi Botaar, Esq. 
Edward Troughton, Esq. F. R. S. Lond. Colin Mackenzie, Esq^ 

Jaine9 Siotth^ Esq. of Jordanhiil. Rev. H. Parr Hamilton* 

A paper by Dr Brewster was read, ooiitaining an account of 
a " New Species ofDovAle Refroctim.^ 

A paper by Dr Dyce of Aberdeen, containing an account of 
^ singular case of Uterine Iiritation, and its effect upon the 
mind, was laid befiire the society. Di!' Dewar y^ms requested to 
draw up a Report ad this communication. 

Jan. 21.— ^Sir Geoi^ Mackenzie read a paper " On thejbr^ 
maHon bf Ccilcedmy^ ^hich he illustrated by the exhibition of 
1^ fine collection dF specimens from Iceland and Faibe; 

Feb. 4. — Mr P. F. Tytler read a pap^, entitled " Biogra- 
phical Sketches of some of the earliest of our Scottish Lawyers, 
preceded'by a view of the political condition of Scodand du- 
lil^ the latter part of the sixteenth century.*" 

On the same Evening the following gentlemen ifr&^e elected 

OEDINAKT MKMBfeRS* 

Captain J. D. Boswaill, R. N. James Graham, Esq. 

Dr John Aitken. Geoi^ Walker Amott, Esq. 

Feb, l8. — ^A paper by Mr Haycraft was read, '* On the 
Speqfic Heat of the GasesT From the experiments detailed in 
this paper, it appears, that the spedfip heat of all the gases enu« 
mei»ted, is the same when they are freed from moisture ; and 
that when they are combined with water, they have thdr capa« 
cities affected in certain regularly ascending ratios, as 1, ^ 3, 
and 4, dependent, it would appear, on the proportions of water 
with which they are ecmibined. 

On the same evening Dr Dewar read his report on Dr Dyces's 
paper. 

March 4.— The foUomng gentiemen were elected Members: ' 

F*iUBIQK« 

Professor Mohs of Fre^beig. 

OKtHNARY. 

Rev. John Lee, M. D. Richard Saumarez, Esq. 

John Aytoti, Esq. of Inchdamie. 

On the same evening, Dr Borthwick read a *^ Notice relative 
to some Surgical ImtrumerUsJound at Pompeii^ 
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A notice by Dr Brewster was read, " Of* the Simcture ami 
properties of a vegetable membrane^ known by the name (§ 
Rice Paper. "^ 

On the same evening a notice was read, of '^ Mr Barhtii 
discoveries respecting the Magnetism tfRed Hot IronJ* 

The following Works have been recently presented to .the 
Society : 
. 18 Volumes of the Memorie deUa Societa Italiana. By his 

Royal Highness the Archduke Maximilian. 
IS Volumes of the Menunres de TAcademie des Sdema. 

By the Royal Academy of Sciences of Paris. 
S6 Volumes of the Trcmsactions qf the Socieiy qfArU. 

By the Society for the Encouragement of Arts and- Ma- 
nufactures in London. 
SO Volumes of the Memorie deUa Reale Accademie ddk 

Scienze di Torino. From the Academy of Turin. 
A complete set of the Transactions of the Literary and 

PliUosopIiical Society of UtrechL From the Society. 
The Asiatic Researches. From the Society. 
Several Numbers of the Flora Batava. From the King 

of the Netherlands. 
Delambre^s Histoire d'Astronomie Anctenne^ S Volumes 4ta 

From the Author. 
Delambre's Trade (TAstronomle^ 3 Volumes. From the 

Author. 
Dr Hibbert's Description of the Shetland Islands. From 

the Author. 
Memoirs of the Amei-ican Academy of Arts and ScienceSy 

Vol. IV. Part II. From the Society. 
M. Ampere's Memoir on Electro-Magnetism. From the 

Author. 
Prof. Schumacher's Astronomische Htilfstq/eln for 1821. 

From the Author. 
A Sanscrit MS. By James Macpherson, Esq. of Belleville. 
Transactions of the Cambridge Philosophical Society ^ Vol. I. 

From the Society. ^ 
Dupin's Voyages dans la Granule BretagnCj 3 vols. From 

the Author. 
Boue's Essai Geohgiquc, From the Author. 
Degerando's Visiteur des Pauvres. From the Author. 



Art. XX\t.— Proceedings of the Wemerian 
ton/ Sockty. 

18S1, Nov. 17. — 1 HE Secretary read two cornmunicatJonB 
fVom Captain Scorvisby junior ; one containing further remarks 
on the impregnation of pieces of wood by sea-water, when sunk 
to great depths ; and the other on the cause of the fogs preva- 
lent in the Greenland seas. (These communications have al- 
ready appeared in ihe present volume of this Journal, pp. 115,- 
118.) 

At the same meeting were read, 1. A letter from Mr George 
Anderson of Inverness, stating correctly the boundaries of a 
small district of Primitive Rucks, near Stromness in Orkney, 
the remainder of the islands being whoUy of secondary formation ; 
8. A letter from Dr Oudney, mentioning the piincipal objects of 
bis exploratory voyage to Africa ; and, 3, A letter from Dr 
Richardson, the naturalist attached to Ihe overland Arctic Ex- 
pedition, giving an account of the geognostic features of tlie 
country which had been traversed. 

Dec. 1. — Professor Jameson gave a general account of a pam- 
per on the Crystallizations of Copper-pyrites, by M. Halinger 
of Freybcrg. This will appear in the next part of the Society's 
Memoirs, which tlie Council has recommended, for the future, 
to be published half yearly, in April and November. 

Dec. 15. — The Secretary read, 1. A notice rc^rding the 
Fossil Animal of Whitby, contained in a letter from the Reve- 
rend George Young to Professor Jameson : 2. Meteorological 
ObeervatioDs made during a residence of some years on the 
north ade of Jamaica, by Dr Arnold ; and, 3. Observations on 
the Temperatuie of the Ocean at different depths ; on tlie In- 
dications of the Weather afforded by the barometer off the 
Cape of Good Hope ; and on the Under Currents observable 
in the deep sea, generally flowing in a direction different from 
those of the surface, by Captain Wauchope, R. N. At the 
same meeting, Ur Yule read some remarks on an undescribed 
species of RoUng from Ceylon, of which he eshibited a sr,eci- 
VOL. VI. NO. 12. APKIL 1822. B b 
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men, 230 feet in length, brought from the forests of Candy, Bjr 
P: Yule, Esq. 

Dec. ^.•— Mr Grcville communicated descriptioiis, with 
drawings of severi^ Fungi new to Scotland,, and discoveied hj 
hikn chiefly in the neighbourhood of Edinbui^b. The Secre- 
tary readj 1. A letter ftom the ICeverend Mr Young of WhifljjTj, 
giving an account of the Kirkdale Caverns, Yoricslure, in wUdi 
numerous bones of the elephant, rfainocerosj and hyaena t)OCiir; 
and, S. A letter regarding the progress of the Ardie JLand Ex- 
pledition, dated 16th April 18S1, at the winter-hut of the iexpei& 
tion, on the outskirts of the most remote woods, I^t. 64it8, 
and W. Loiig. 113.06, being 133 miles directly north- irtmi 
Fort Providence, and 56 geographical miles south df Copper- 
Mine River, which had been viidted by some of the pttty, and 
reported to be navigable. 

1822, Jhn. 12. — Mr Greville read the Description of a 
new species of Grimmia (O. leucophceajy detected by fakn in 
the Eing^s Park, at Edinburgh. The Secretary read a oooi^ 
munication from Mr Selby of Twizell House, mentioning some 
rare birds which have of late years been observed in Northubi- 
berland : Likewise an account of the district of country be- 
tween the rivers Jumna and Nerbuddah in Hindostan, by Dr 
Adam of Calcutta. And a letter from Mr Bald, civil engineer, 
describing the Girvan Coal-field in the south-west of Scotland. 

Jan, 26. — Professor Jameson read a communication from Dr 
Boue of Paris, descriptive of the Rocks in the North of Grer- 
many, and on the shores of the Bialtic, and ascribing to those of 
the granite and trap series an igneous origin. The Secretary 
read an account of the Diamond Mines of Punnah, by Dr 
Adam of Calcutta. And Mr Greville presented descriptions 
and drawings of two new plants of the order Algae^ found iii 
the neighbourhood of Edinburgh. 



Art. 'KX.VlI.-^Proceedings of the Cambridge Philosophical 
Society. 

1821, Nov. 12.— Dr E. D. Clarke, Professor of Minenw 
logy, laid before the Society a communication which he had re- 



otiviBd ^ finani' Bu Bieirsteiv; ia wl^ch h^rstiaieB^ >tliat}ie 4ito : iSxa- 
mined witb gteat oare a' speciined cf Ledite^-idnd found' h^to-^be 
an HTegulariy cryrtalliaed body TesemliUnff hornstone, flintjl .&d 
and having a soitof - quaquaversus stxaxKiiaei or one/an ^ilidl 
the axei of the elcnoaitary partides^ are in every f)0S8iUe dket^ 
UoiL' The alumina- which leelite cpntaiiis,: gives it quite a dil^ 
feient action upon.ligfatfiobi any of the analogous siliceous: siib- 
fiUmoes, and.tbua^an <^tical character is obtadned, by 'vdifch it 
may be distinguished with the. greatest &eility. • 

A paper was read' by J.'Okes^Esqv on apeculiar dase of tUe 
enlargement of the Uret«rs.inj a boy. ( ■. \ -. ^ i.« ^ ! - - i 
' 4AejP detailing die sjqoDptoms'of . the .case during •life^- froiti 
wh|i^ no satisfactory inference .cbitld be >draA^ respecting the 
nature of the disease^ MrOkes described the- appearance upbtt 
dissection. The bladder was heakhy^ l^utlhe orifices of 'the 
ureters unusually largcy .^nd so formed as to allow th^ firee ini- 
gress and egress of urine through them« The calibre of these 
tubes was in scnne • parts' larger than> the '> rectum, and fortbed 
oonvolutions^ not very dissifmilar to those of' the intestines. Frcnn 
all the drcnmstanees of the case, which were traced back to th6 
childV infiineyy'Mr Okes is induced^ to attribute the dilatation 
ef th^ ureterSj and destruction of the kidneys, to an original 
malformation of the vesical end of the ureters^ and shewB the 
improbability of its' having been caused by the passage of cal-^ 
cull through them, t- - 

Nov^ 5S6.i^Notice^ an instance of fossil bones found on the 
road between St^eatliam and Wilborton, in the Ide of Ely, by 
J)r¥. Thackeray. 

A communication, by the Reverend William Mande'Il, B. IX 
of Queen^ftColl^, on- an improvement on the common mode 
of proeiiring potasdum. In: the common process, a oonsiden 
able inconvenience arises from the lute cracking and -consequent 
fusion of the gun-barrel, which contains the materials. Mr 
Mandell prevents this accident, by enclosing the barrel in a 
tube of well l^mt Stourbridge day, whose diameter is rather 
larger than that of the barrel. 

A paper by William Whewell, Esq. M. A., Fellow of Tri- 
nity, " Ort the CfystaUisation ofFhior Spar^ 

Bb2 
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Mr Whewell conaiders, in this paper, the formaticai of ihoae 
toocles of fluor wbich are usually brought from Aldstone Mo*. 
Suppose two cubes of fluor, who$e faces are parallel, to p 
,trate each other, and suppose the interior cube to revolve roimi 
its diagonal through an angle of 60°, the angle of the sectmd if 
jtarasite cube would then appear above Uje faces of the orij 
«ube or not, according to its position and magnitude. 
, 'Whewell then gives a formula, by which (when one crjod 
penetrates another, and by revolving round an axis tbrou^fl 
determinate angle, mokes lis angles protrude above the feces dl 
the crystal,) the position of the axis and angle through whii 
U revolves may be determined hy the measurement of the w 
vhich the lines of section and faces of the parasite crystal n 
with the edges and faces of ihe oii^nal crystal. 

J. S. Heuslow, Esq. M. A. of St John's, commenced the n 
iog of a paper on the Geology of Anglesea. 

 The term Micaceous Schist would perhaps include the wbnll 
' Mries of the oldest stratified rocks in Anglesea, which vary a 

'uderahly in mineral character, hut do not allow of separadoi 
into distinct formations. An exception is made in favour rf* 
- quartz-rock, which occurs in two localities in Holyhead ! 
IXhe real structure of this consists of a succession of contorU!) 
Strata, rudely conformable to each other, a disposition which jl 
is difficult to perceive, except in parUcular positions. There iv 

 deceptive appearance resembhng stratification, which i 
from the paralleUsm preser^'ed between the scales of mica di^ 

I persed through the rock, causing an imperfect kind of cleavegaj 

inclined at a considerable angle to the horizon. This appeal] 

to arise from some effort of crystalUsatjon posterior to the ori 

(pnal depo^tions of the beds. The variety which succeeds thi 

IB a dilorite schist, which also appears, in certain situatioas, If 

consist of a certain succes»on of beds or strata, and to have ofi 

. tained a laminated structure posterior to their deposition, di^ 

fering, however, from that of quartz-ruck, in being parallel i 

I the strata, and consequently partaking of the contortions will 

I vbich they are marked. Mica-slate and clay-slale are fbiu 

I ' associated with the chlorite- schist, and pass graduaUy into it 

The chlorite-schist is associated in three or four places yt'iA 

heterogeneous materials, among wliich are jasper, dolomite, and 
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serpentine, intermixing wiih the greatest confii^on. It also 
passes to a rock between hornstone and jasper. 

Dec. 3. — A communication was read, by tlie Reverend J. 
Ciimming, Professor of Chemistry, " On a remarkable Human 
Ctdctdtis, in the possesion of Trinity College," This calculus 
weighs 32 ounces ; its specilic gravity is 1.7fi6, and It measures 
IfiJ inches in circumference. Its nucleus is lithic ; to this suc- 
ceeds a considerable portion of the oxalate of lime variety, fol- 
lowed by layers of the triple crystals,, covered by a thick coat- 
ing of lithic, which is occasionally broken by a layer of the 
triple crystals, and the external surface is principally composed 
of the fusible calculus. Professor Cumming notices also a cal- 
culus composed of vegetable matter and the phosphates, found 
in the intestines of a horse, which weighs 64 ounces, and mea- 
sures 37 inches in circumference. 

Mr Henslow proceeded with his paper on the Geology of 
Anglesea. The chlorite-schist is succeeded by clay-slate and 
greywacke, which generally possesses a laminated structure, 
the plates inclined at a very considerable angle to the horizon, 
and probably wholly independent of any original order of de- 
position. In one place, the lower beds of greywacke assume 
the form of a conglomerate of rolled pebbles, which Mr Hen- 
slow shews to be a deceptive appearance, the nodules being in 
fact of a concretionary nature. Old red sandstone occurs on a 
fine gr^ned red and green sandstone, but more generally as a 
breccia, composed of angular fragments of quartz and slale. 
The greater part appears to have undergone considerable alte- 
ration since its deposition, having become more crystalline and 
compact from the ingredients rimning together, and in some 
places forming a homogeneous quartz-rock. This is the oldest 
formation in Anglesea, in which traces of organised bodies were 
found. These consist of the casts of small Anomiie and other 
bivalve shells. The mountain-hme and coal-measures are found 
conformable to the old red sandstone in one part alone of Angle- 
,sea. In every other instance they terminate abrupdy against 
the schist. The grit is observed to penetrate the limestone in 
large cylindrical masses, in the same manner as gravel and sand 
penetrates the chalk. Strata of fine grit shew a tendency to 
assume a laminated structure oblique to the direction of the 
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beds.' A wnes of beds, ^xmiposed of lioieBtoiie and diak, suc- 
ceed the last, appBTCntly.unoQiifermable to the ooid-mea»ii:e& 
These are characterised by the pccYaiehoeof .bitt^-spJEff.aiida 
deep red tinge. Upon them is placed a rude 'm9SB p£ argilU- 
oebus and siKcebus materi^lsy . pl^esiuned to^beloii^ ta the loir^ 
beds .of thte faew red-sandstcme. i - > ' 

Apportion of ia paper 6jC. Babbage, Esq*^ M.. A.> vas read, 
^ On the Use tfSigne m nudhematical recuoning.'^ r 
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aet. XXVIII.— scientific intelligence. 

r. NATURAL PHILOSOPHY. 

ASTRONOMY. 

1. Comet of 1819, thai seems to have pa^ssed over the Sun,— 
We have already had occasion (Vol. II. p. 879. ; Vol III. 
p. 399. ; and Vol. V. p. 216.) to give an account of this comet, 
which has been diligently observed in America as well as in 
I^irope. Professor Fisher observed it fropi the 2d to the 80th 
July ; and Mr Bowditch from the 3d to the 22d, and they de- 
duced from their observations the following elements : 

Prof. Fisher. Mr Bowditch. 

Perihelion distance, - - 0.3366878 0.3363866 
Time of passing the Perihelion, June 27. 

Mean time at Greenwich, - . 11^ 56' 23" 13»» 30' 20" 

Inclination of orbit, - - 80** 56' 17" 80^ 56' 7" 

Longitude of Ascending Node, - 273 39 18 273 54 32 

Place of PeriheUon, - - 286 21 33 286 27 11 
Motion direct, 

If the correctness of these elements is admitted, the comet, when 
it crossed the ecliptic, must also have passed over the Sun's disc. 
Professor Fisher has given the following elements of this transit: 

Mean time of apparent beginning of the Trandt, June 25. lO** 15' 20" 

Ditto of end, - - - - 13 53 44 

According to Mr Bowditch's elements, the comet must have 
passed the centre of the sutfs disc at 7 oVlock in the morning of 
June 26. at Greenwich. — Memoirs qftJie American Academy of 
Arts and Sciences^ vol. iv. p. 313. 318. 
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"S. Mr HerscheFs Ewperiments on Ptagiedral Qmrtz. — In out 
4th vol. p. 871. we have^ven a short d)stract of Mr HerscheP* 
ingenious paper on Circular Polarisation, in which he announced 
.the very important fact, that the direction of the drcular polari- 
sation coincided with that of the plagiedral planes, in no fewer 
than twenty-three crystals, without a single excej^ion. Mr 
Herschel informs us that he has more recently examined thirty 
%additional crystals of quartz from Mont Blanc, all of which ex- 
hibit the same relation ; so that the generality of the fact may 
now be considered as established beyobd a doubt Mr Herschel 
has Uke^^ observed the ctnious. fact, that the nuinber of pla- 
gliedral crystals in which the jplanes have an inclination to the 
li^are to those which have them in the opposite direction near- 
ly as 2tol. 

^. New Property of the Ordinary Ray of Crystals with two 
Axes. — ^M. Fresnel has recently discovered, that in crystals with 
two axes of double refraction, the ordinary ray undergoes Va* 
liations of velocity and refraction, analogous to the extraordi- 
nary ray, but confined within less extended limits.r--8i&Z. tffni* 
»<T*^ife, Dec. 1821, p. 267. 

4. Smgulanr Effect tf Heat on tlie Colouring MaUeriyf Rvby. 
-— ^In sulgecting xubies to high degrees of heat, Dr Brewster ob- 
•served a very singular effect produced during their cooling. At 
.a high temperature, the Red Ruby becomes Green ; as the cool- 
ing advances, this green tint gradually fades, and becomes 
Brown^ and the redness of .this brown tint gradually increases 
till the mineral has recovered its primitive brilliant red colour. 
A green ruby suffered no change from heat ; and a bluish-green 
-sapphire became much paler ^ta.high heal, but resumed its. ori- 
ginal colour by cooling. 

ELECTEICIXY. 

5. Singular Effect of Lighkmg at <}eneva.-^Fr6f 
^communicated to the Helvetic Society an account of a singular 
effect produced by a stroke of lightning on the 3d of July-ltot. 
The house had no conductors, but its roof was covered with 
white iron, and had bars of the same metal communicating 
with the ground. The stroke of lightning did no damage 
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h> the house, but the lightning perforated a piece of white iioD 
with ttpo hoUsy of an inch in diameter, and five inches distant; 
and, what was very remarkable, the hura ai ihe edges of the hokt 
were in apposite directions. Hence, as Professor Pictetrranarks, it 
appears to follow, ^ther that the electric fluid has passed throu^ 
the white iron, forfning one hole, and, after nio'nng five inches 
along it, has penetrated it again in an opposite direction ; or that 
two currents of electric fluid had moved amultaneously in op- 
porite 'Erections, and at the distance of five inches from each 
other. 

METEOROLOGY. 

6. Mr Bowditch an the Meteor of Nao. 21. 1819.— Mr 
N. Bowditch has published, in the Memoirs c^ the Amierican 
Academy of Arts and Sciences, a very full account of the large 
and brilliant meteor which was seen on the 21st November 1819» 
at such a height above the earth, that it was visible at the same 
time in Danvers, Massachussets, Baltimore and Maryland, by 
persons above 380 miles distant from each other. The size was 
equal to that of the moon ; its first appearance was marked by 
a quantity of falling sparks ; and two minutes after losing si^t 
of it, a rumbling noise, like distant and protracted peals of thun- 
der, was heard for upwards of 90 seconds. The light was equal 
to that of the sun when just emerging from the horizon. By 
comparing the various observations which were made on this 
meteor, Mr Bowditch assumes the following places of the me- 
teor as those which on the whole will best satisfy the aggr^ate 
of the observations : 

At its appear- At its dis. 

ance. appearance. 

Latitude of the Meteor, - 40' 23' N. SO** 11' W. 

Longitude of ditto, - - 74 34 W. of Greenw. 76 3 

Height above the Earth*8 surfiace, 38 miles. 32 miles. 

Its apparent direction over the earth"*s surface was nearly 
S. 44° W. The duration of its appearance was about 16 se- 
conds, and its velocity was about 7i miles per second. Its ac- 
tual diameter appeared to be about 2710 feet, or nearly half a 
mile. 

7. Remarkable Aurora BoreaUs seen in Scotland. — On Wed- 
nesday evening the 13th February 1822, Sir George Mackenzie, 



Naiural PhUotOfhyj'^Meteorology, 

while travelling between Forres and Naim^ observed between 
seven and eight o^clock a very singular aurora b^realis, of which 
he has favoured us with the foUowing.account :. ^^ Between se- 
ven and eight o^clock in the evening of Wednesday, my eye was 
instantly attracted by a brilliant arch of light above the northern 
horizon, extending, as nearly as I could guess, about 60°, and 
in breadth about 3° or 4^ Above this luminous arch was an« 
other twice the breadth, but vefy faint. After I had admired 
this phenomenon for some time, a sudden burst of light broke 
forth at the east end of the arch, and quickly assumed the form 
and motions of an ordinary aurora. This change proceeded 
with con^derable rapidity from east to west, until the whole was 
involved in fantastic movements and corruscations. This ap* 
pearance continued for some time, and at last settled in the usual 
forms of an aurora borealis, the movements becoming scarcely 
perceptible. The masses of light gradually dispersed ; and af- 
ter the lapse of about three quarters of an hour from the time I 
first observed the luminous arch, the whole had assumed the 
forms of two contiguous and broad arches of faint light. How 
long this appearance continued, I do not know, my arrival at 
Nairn having put an end to my observations. I should have 
remarked, that the tops of the arches were always directly under 
the Pole star. The sky was clear ; and on my arrival at Inver- 
ness it was freezing. This was about eleven o^clock.^ 

8. Meteoric Fire in the Marsh, of the ChapeUe-cmx-Planches,''^ 
In'a marsh of this name in the department of the Aub^, M« Doe, 
on the evening of the 26th May 1821, observed a quadrangu- 
lar pyramid of Ughtj of a pale red colour, approaching to white. 
Upon gcnng to the marshy ground from which it arose, he found 
that the greatest height of the pyramid was from teUito twelve 
feet, and that one could read by means of its light, which was 
not accompanied with any heat. At the end of half an hour, its 
altitude diminished, and it broke down into patches of light 
three or four feet broad, dispersed over the surface of the marshy 
ground. The light did not completely disappear till about 
three oVlook in the moming.-^-«/b^maZ de Physique^ Sept. 1821, 
tom. xciii. p. 236. 
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10. Extraordmmy Storm of Rain at CatskUl in !f. AmericM. 

On the S6th July 1819, averyremdrkable and unuj;ual etonn 

of ndn took place at Catskill, on the west side of the Hu^on 
'B.iver, and about ISO mUes north from the dty of New York. 
In consequence of the meeting of two black clouds, accompa- 
nied with thunder and lightning, a dreadful rain fell, somethnn 
in lorgfe drops, scnnctimeB in streams, and at other times in sheets. 



The iqUlkntity of rain that fell wais estimated, from very good 
datm.at jvfken^ indies^ — a quantity, nearly equal to what falls iii 
nmny. places during a whole year. In some places within the 
finiits of the storm, dghieen viuihes is supposed toJiave fidlen; 
imd Mr Dwight cklculates, that, in the month of July, the quan- 
tity of hun that fell amounted to twenty^fbur. inches. The de- 
vastations committed by this storm were tremendous ; but as 
they are only ol local interest, we must refer the reader for an 
account of them to the Jmericam Journal ^ Science^ vol. vi, 
p. 124,-148. 

11. SaU Storm in North America of the Sd September 191X1. 
—The dreadful gale which blew atNewhaven from the S.E. gra- 
dually increased from noon till dark, when it raged with tremen- 
dous violence, and continued till near midnight. *^ It terminated 
very abruptly,, and passed in a very short time from a hurriqane 
to a serene and star-light night. Near midnight, a hwd report 
was heard by many, and it was observed that the wind ceased 
immediately ajEler.^ Next morning, the windows were found co- 
vered witli salt ; the trees exhibited a blasted foliage ; in a few 
hours, the leaves began to shrink and dry on the windward sdde, 
and after some days the dry l^ves fell, as they ordinarily do in the 
latter end of November. In October, the leaves re-appeaied on 
the windward side of the trees, new blossoms were put forth, and 
the water.4nek>n and the cucumber produced new fruit. In 
B(»ne instances, the mature ihiit was found on the same tree 
with the new biosscmis. On the morning after the tempest, the 
leaves were perceptibly saline to the taste at Hebron, 30 miles 
from the sea ; and it is stated,, that the same effect was observed 
at Northampton, more than €0 miles inland: — See American 
Journal ofSdence, vol. iv. p. 178. 

12. HeTndrJcable FaUqfthe Barmneter on December 26. 1821, 
ai Geneva, and in Scotland. — In the BibUotheque UniverseUe 
for December 1821, Frofesscnr Pictet kas given ^a veiy inte- 
resting account of a most unusual fall of the barometer, which 
took place at half-past one o'clock of the morning of the 25th 
2>B6ember 1821* The mean height of the barometer at Geneva 
ift 26 inches 11 lines French measure ; but on the morning of the 
^fith^ it feil se^low a$ 25 indies 8 lines, whidi is lower than k was 
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erer known to have fallen before. In the year 176S, it had 
fallen to 25 inches 10| lines ; and M. J. A. Deluc remarked at 
the time, that this was lower than it had been known in the me^ 
moiy of man. On November S2. 1768, it sunk to 25 inches 10| 
lines ; and on January 18. 1784, it likewise fdl to S8 inched lOJ 
lines. The remarkable depression of the barometer wiach took 
place on December 25. 1821, was accompanied with & vident 
storm of thunder, lightning, wind, rain and hail, and seems to 
have been universal over Europe. The following observatioDs 
made in Scotland, will shew that the depression was simulta- 
neous throughout all Scotland, and took place on the same day: 

Hdgfat of the Barometer. Dajs on wfaidi the Baro- 





Inch. lOth. 


meter was lowest in 1S2L 


Himtly Lodges Aberdeenshire, 


2T.8 


Dec.125. 


Ifllay House, Argyleshh^, 


28.5 


Dec. 25, 26. 


Kinfiiuns Castle, Perthshire, 


28.12 


Dec 25. 




27.3 


Dec. 14» 15,25. 


Inchbonny, near Jedb«rgh, Roxb. 27.9 


Dec. 25, 


Mount Annan, Dumfriesshire, 


28.0 


Dec. 25. 


Ilivemess, tnvemess-shire, 


28.3 


Dec 25. 


Clachnacary, near Inverness, 


28.0 


Dec 25. 


«towle, Mid Lothian, 


28.19 


Dec 25. 


Alderley Rectory, (Cheshire), 


27.85 


Dec. 25. and 28. 


Canonmills, near Edinburgh, 


28.30 Sympies. 


Dec. 25. 


Edinburgh, 


2ai 


Dec 25. 



13. FaU of a Meteoric Stone at Juvinas in jFranc^.— On the 
I5th of June 1821, about 4 P. M. a meteoric stone, weighing 
S^ lb. fell at Juvinas, N.W. of Viviers, in the department of 
the Ardeche. It sunk five feet into the ground. Its surface 
was covered with a sort of glaze. Before it fell, it appeared 
like an enormous mass of fire. Its fall was accompanied with a 
continued rolling noise, and four distinct detonations. The 
sky was clear, and the sun shining bright.— See the Journal de 
Physique^ torn. xcii. p. 463. 

14. Meteoric Stone in Courland. — Between five and six 
oVlock of the evening of the 12th July 1820, a fire-ball, about 
the size of the full moon, and burning with a reddish flame and 
tint, was seen moving slowly from S. to N. After describing 
an arch of 100% it became extinguished, and its extinction was 
followed with a noise like three rapid discharges of great ^guns, 
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.or fire of musquctry, and a continued rolling. At tbat moment, 
a stone fell about Si German miles from the country palace 
«f Lisna, in the circle of Dunaberg. The stone jK;netrated 
Jl^ feet into a clayey luam. It weighed 40 lbs., had the smell 
,of gunpowder, and was hot to the touch. At the same time, a 
^ge body fell about four wersts distant into the Lake Kolup- 
£chen with a hissing noise, and dashing the spray high into the 
air. Three wersts in the opposite direction, something fell into 
the river Dubna, which made its water turbid for about an houK 
-The analy^ of this stone is given in p. 3S9. 

II. CHEMISTRT. 

16. On the Combination cf the Earths with Platinum, S^c. — 
By John Mdbeay, Esq. Lecturer on Chemistry. 

In the Afmales de Chimie, are given the result of some esperi- 
menls by M. Boussingalt, from which it appears, that Silica 
toay be made to combine with Platinum and Iron. With tlic 
latter metal I made no experiments, but several with platinum, 
which prove, diat not only alica may be made to combine with 
it in iLe formation of Its alloys, but that the earthy combination 
is not exclusively confined to silica, as I have in like manner 
united AlumiftOf Zirconia, Glaucina, Baryta, S[C. By this 
statement, it must be evident that the class which comprises the 
alloys of platinum is capable of great extension ; nor have we 
any authority to limit the combination of earths to platinum, or 
even to steel. The conclusions of Clouh and of Boussingalt 
receive also confirmation from the following remarks. 

It may be remarked, that what M. Boussingalt referred to 
carbon^ from its taking fire, &c. might have been silica ; for, if 
a portion of pure silica be put o\\ paper, and the paper bet on 
fire, the silica will be also ignited, and it finally becomes browns 
giving off delicate streams of minute sparks, and tlie silica thus 
recoUing on the paper, by the advance of the flame is thrown 
into beautiful undulations or waves. Both the protoxide and 
deutoxide of Barium, under similar circumstances, inflame hke 
nitrate or oxymuriate of polassa. I have already stated, that if 
antimony, bismuth, zinc, tin, &c. be wrapped up in platinum- 
fbili and held in the flame of a spiriulamp, a brilliant ignition 
ensues, and the fijsion of the alloy is complete. I use a inetnl- 



I 



Scifntific Intdligence. 

lie pkto dn'ithe ' neck of the* Myirit.^hiiiip « (tf of glaM)^ to 
froin the finoture whidi'i would ensue iroib contact of the tilled 
g^dbule. In unng zincy some catition is neoessaly ; the ignitiM 
IB exceedingly: fierce, aooompanied sometimes by a profceHk h- 
tendifbrce imparted to the newaUoy. In one mstaboey)t struck 
me on the breast with-cohsiderable poweryaild perfinrated-my cdat^ 
whidi happened to shidd me. In combining the earths with pb' 
tinum and other metals, I employed the piocess adverted to^ and 
succeeded. I shall confine m3r8elf at present to those of platmum 
and antimony. It is by no means a question with me, that tlie 
difierence observable in steel is attributable to the species and 
quantity of earthy matter that enter into the combination ; and 
a series of experiments on the fusion of iron, and the various 
earths, particularly lime and sdlica, might lead to conclusions of 
great practical value. Perhaps, also, our other alloys might in 
like manner be improved. As all may not have at every mo- 
ment the command of a wind-furnace, when the mind suggests 
an experiment for trial, the simple method recommended may 
enable the experimentalist to examine, with little trouble, an ex- 
tensive list of the alloys of platinum at any rate. 

•It seems to be an interesting inquiry, whether the earths 
combine in the form of oxides^ or unite by their metallic bases. 
From the earths in my experiments being shut up and closely 
surrounded by the platinum-foil (allowing no exit for expelled 
oxygen), it should seem that the former is the case ; while, on 
the other hand, it may be considered absorbed in the ignition 
which ensues. 

Platinum^ Antimony^ Charcoal (fine levigated, from the be- 
tel-nut) and Silica, gave a button impressed with diflSculty by 
the knife, and granular. Crushed in a steel-mortar, it was re- 
duced to powder, the particles of which were very brilliant. 

Platinum^ Silica and Antimony^ nearly similar. Parts ca- 
pable of imperfect extension by the hammer ; and sometimes on 
the edge so hard (perhaps from an imperfect combination of the 
silica) as to scratch glass : less bright than the preceding alloy. 

Platinum, Antimony and Zirconia. The ignition here was 
extremely beautiful, and the fusion of the whole was more com- 
plete than any tried. It was crushed by the steel-mortar, and 
presented brilliant facets. The fused globules were exteriorly 
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spotted .with vcsty ouBute »nd^ ^laridtng^ crystiJIinc^ painU;. This 
alloy, was less silvery and Ivilliant than that with silica and ehai^ 
ooaii 

GbiamOf Flatmum and Jntimonjfj-^hsid a«)loiir-. not imlikit 
SL qieciineii of native nickel from Hesse in my posaesoon^- ciT 
kitermediate between pure mckel and refined silvered Scarcdy 
abraded, by the kmfa Crushed in the steel-mortar, 'it iwa» 
ksB granukr and angular in its particles than the preceding:. . 

Alumina^ AtUinumy and Platinum^ very much resembled thid 
former^ bi:^t was a shade darker in colour. 

The alloy with silica, charcoal, potassium, antimony and pla^ 
tinum ; and that with zirconia, pota^smm, &c. seemed to differ 
little from thote wvtlumt potassium. The potassium bums be*- 
ibre the f uskm of the alloy takes place, and perfcnratn:!^ the jJa- 
Unum-foil, escapes in the character of flame, so that it would 
only preserve the reduction of the earthy oxide. . 

The combination of ZinCy Platmumy and ProtoaAde of Bo* 
rium was ragged, scoriaceous, and very hard. 

16. Apparent conversion qf Cast-iron into Plumbago. — In^ 
the la^t number of the American Journal of Science^ Professor 
Silliman has ^yen an account of a six-pound shot found at 
Newhftven Harbour, and supposed to have been there ever ance 
1779) which was encrusted with a shapeless, rusty brownish 
substance,r unctuous, sectile, and leaving a mark on paper like 
plumbago. Various facts of the same kind have been observed 
in this country ; and very recently Mr Hatchett obtained from 
Mr Whidbey at Plymouth a portion of a cast-iron gun which 
had been long immersed in sea-water. Mr Brande foimd it to 
consist of Oxide, of Iron 81, and Plumbago 16; and he atCri- 
butes the ra|Hd dieciay and change in the cast-iron ^ to a galvanic 
action, the plumbaginous crust in contact with the cast-metal 
producing an electro-motive combination, aided by and promot- 
ing the dec(»npoation of the sea-water, and of its saline con- 
tents."— See fi^arierly Journal, voL xii. p. 407. The late Mr 
James Watt long ago r»narked this change in cast4ron, in the 
pumps of his steam-engines that had been exposed to the aetion 
of salt-water. 
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10 Co^ jrOhMo^s AnaJjfrii qf ChmdtvdUe.—TiuB new 
nunenliil^batid neat^ FaigjWin Finland^ mtenpened «n gr^ 
lar fimertone. Itoocunmgiwns tfaeoaKof apin-hefd, an^ii 
of a wine-yellow colour. Spec, gravity, 9,18. Its ingre^ents are^ 

SUka, . - 8&0 

Magneria, - • M.0 

Oaide of Iron, 5.1 

Alumina, - • 1.5 

Potash, - - 0.86 

Manganese, - a trace. 

99.46 

^ ' 90. Mr Irvin^s Analysis of {he FdUated Sulp1uxk>X!arbonaU^ 
qf Lead *. — 100 Grains of the foliated Sulphato-carbonate of 
Lead were treated with dilute nitric add ; a brisk e£Fervescence 
took place, attended by the depoidtion of a white powder, whidi 
appears to be sulphate of lead. This powder, on bdng sepa- 

' rated by the filter, weighed - - - S9 grains.. 

The I^ in the nitric solution was preoijntated by . 
sulfdiuric acid, and whien .filtered, wdj^ed 78 

102 

 See oar lait Number, p. 183. 



If the ik>lifl)Ie part of the ore'was in the state' of . duHbonate, it 
ought to have gained 5 or 5^ grains by being converted into* 
sti^ate, in which case there will be a loss of 9' per cent 

21 . M. JohfCs Andyim of Meteoric Iron and Meteoric Stones: 
^^— The following are M. John'^s analyses of Meteoric Iron * : 

Iron of Pallas. . Irpri of filbo|[eii* Iron of Hundboldu 



Iron* 


90.0 


87.5 


91.5 


Nickel, 


7.5 


8.75 


6.5 


Cobalt, 


2.5 


1.85- 


2.0 


Chromium, 


trace. 


0.0 


trace. 


Manganese, 


0.0 


1.9 


0.0 



loao 100.0 100.0 

The following are M. Johif s analyses of the Iron obtained by 
the magnet fnnn Meteoric Stones pulverised : 

iron frotik Meteorolite 

ofChattonay. OfL'Aigle.' bfSiemuu 

Iron, . 92.72 92.72 92.72 

Nickel, . 5.5 S.5 5.1 

Sulphur, ' 1.0 

Cobalt, - ^'''^iQuantitipBtoosmaUtobeweighecU' 

Chrome, - trace, i 



100.00 

22. M. Grotihtis^s Andh/m ^ the Meteoric Stone of CourJ 
land. — This meteoric stone, the fall of which is described irf 
p. 884. consisted of the following ingredients : 

Iron, . - 26.0 

Nickel, . . 2.0 

Solphnr, - - a5 

Silica, . . 33.2 

Protoxide of Iron, ., 22.0 

Magnesia, - - 10.8 

Alumina, - - 1.3 

Chromium, - - 6.7 

Lime, - - .' 0.5^ 

Manganese, - a trace. 

ibo.o^ 

9S. Nero Blowpipe. — Professor Green hais published an ac-' 
eouht of a new Blowpipe in the American Journal of Science^ 



* See this Jovrno/, Vol. I. p. 232, 2*33, 
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Borade Acid, 


0950 
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111— ilMi'ftnii 
Protoxide of Coppar, 
<Md»oCBteiiiuth, 


d.410 


OxidtoTLcad, 
Iteixide of Bifrtarj, 


aoio 
n.29 
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Specific Q^ties have, tie^ taken by Mil. Roger awi^fktaii 
with grei^.aocuracy : 

Cnif;^LiBWi 848 

CarboDHtftiQf'Ume* - ' tm 
Anlijdnai Snlpliatc of IJiiM» tJ6D 

Alvi^ .' - AtOU 

If cpbdiiiBiy Bnfciitd of AI'nK 

^  .  . 

III. NATURAL QISTORY. . 

r  

S5. Cane of Kirkddle in For)Mir0U?^Soiiie time i^ a ahoilf 
account of the discovery of fossil remains of the hyaena and other 
animaU in a cave cur fidsiire at Klrkdale in Yorkshire, wa& 
read before the Wemerian Society, This interesting spot 
has been examined with great cave by Professor Buckland, who^ 
has communicated the results of his inquiries to the Royal S(k 
ciety of London. 7he fissure or cave, ad; it- is termed, extends 
SOO feet into a solid loolite rock> and varieft}£R)m 2 feet to 5 feet 
in hdght and breadth;. Its bottom ' is covered with a layer, 
about a foot thick, of inud^ which is parda^* encrusted with calc- 
fflnter. It is in this mud that the fossil anim^ remains are found 
imbedded. The bones are. in a pearly fi^.state, still retmning 
their animal gelatin; . They are' mosdgir. bsibken and gnawed 
in pieces, and are int^nnixed with teeth. Portions of the dung 
of the former inhabitants of this fissura were met with, and 
Wlilicfa, on examination, was found to have the chetmeal propnr- 
ties of the faeces of' the canine tribe, and m' its fexternai'aqpiMJt 
agreed with that of the hyaeiuif The fpss^LrenMUjp finmd By 
Frafeflsor Buckland were o( the foOgwing animils, vin. by«i«^ 
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blephlEuit, rbiHoC6i*os, hippptxytamiis, deei^, ony and wator-r^t; 
the fouf first belong tx> species no^ i^xtinct, but of the athars no^ . 
thing is said. It is evident that animals having the magnitude 
of the elephant or rhinoceros^ could not enter a fissure so low 
and narrow as that at Kirkdale; and it appears probable, that 
these bo&es could not have b^en floated into the fissure by means 
of water, otherwise they would not only have sufiered from at- 
trition, but would be intermixed w^th sand oi: graveL They 
inust^ therefore, have been transported thither in some other 
way.^ Professor Buckland conjectures^ that they were carried 
in for food by the hyaenas,- who appear to have been the sole in- 
habitants of the den; The smaller animals may have been car-, 
ried in entire, the larger ones piecemeal ; for by no other means^. 
Profesaor Buckland remarks, could the bones of such large ani- 
mals as the elephant and rhinoceros have reached the furthest 
recesses o{ so small an opening, unless rolled thither by water ? 
in which case, the angles and edges would have been worn off 
by attrition, which is not the case; 

26. Spinel^ <S*c. — Spinel, chrysobe^l, and gariiet, have bfeerf 
lately referred to the rhomboidal system; 

27. Andaitmtey 4*^.^^Andalusite and chiastbUte, and probaU 
bly also pinite^ belcxog to the Corundunn group. 

S8. BerzeRus m the Bh&jnpe.ii-^'We have kt^^ly received li 
dopy of Berzelius^s work on the blowpipe, which is by far the 
most valuable treatise of the description hitherto publi^ed. In- 
dependent ef the valuable details in regard to the blowjnpe itself 
and its uses, it abounds in curious iQformatioh in regard to many 
iniaerals. We intend to get it translated for the use of chemi-; 
cal mineralogists. 

29. Sapphirine.-^T^he Sapphirine of Gieseck^, discovered by 
him in Greenland^ and whose hardness and specific gravity re- 
fer it to tb^ xx)rufidam groqp^ contains^ according, to Stron^eyer^* 
the following constituent parts :/ Alumina 6S.1; silica 14^;? 
pingnesia 16.8 ; lime 0.S; oxide of iron 3.9 ; oxide of manga^ 
iieseP.5; loss 0.4=99-7. 

80. Naiirfe Hydnxte qfMagnesia.^SiroBieyer; in hvn lately 
jRiMiished very valuable volume of chemical knalysis- of mio^nd!^ 

c c2 



grrei tli6 tcXkmnlg as. theooottitatnt putt of nutinnft^JiyAniMrof 
wngamki Mi^giiqis = 88:8*g » oiide of M MnigffMw OjflBTy 
oxide of inn 0:116} water 80.401 sslOa ' "* 

' 81* 2M{aK£^.^AAibfigst the mai^ eiirkms ininenla dteso- 
veMl bjf Cfiendcd in Weit Greenfauid, one of the noal intmit- 
ibg^nitbatdttcribed under the name EndiaKte^ and whidi an^ 
{fears to bdong to the garncft-gioiip. It oontras m ceaaidhrabk 
pMida of mton earth,«^ sdbsbn^ ba» hiltfaarlo' been' 

Riinid only in the geiii named Zircon ^ andy what is lenuuhnle 
hi ti mifaeral of this desciiption, a: h ry y | i u g tk in of aHoilL" He 
fbUowing is the vxaijAx^f Strameyev: Sifioa ABJB25; airaai- 
tiffth lliOii ; Kme 0.785. ; nation I8.83S ; odde of iron a7M? 
dkileof mangapeK S.062 ; muriatic acid. 1.004; water }L80l 

82. }S!MZ(ilUr.«-The sodaKte of Greenland aj^iears to bdoog. 
to the iclpelite tribe. 

98. Jlfriofu^^— ArfWedaon, it pupil of Baradius, published 
vktefy an analjrak of mdodjjjiL aoconfing to which it appears to 
contain 21.40 pccrts oT ftPD i^ bat Stiomeycr has rendieied it 
probable that the Swedish chemist had ahaljrsed a variety of leu- 
cite in place of meionite ; and he himself gives the following as 
the result of his afnalyns of meionite, which agrees nearly with* 
that of Gmelin : Silica 40.531 ,v alumka 82.726 ; lime 24.245 ; 
potash, with natron, 1.812 ; ovicide of iron 0.182 = 99.496. 

84. £t^i?H^.-— Althou^ we already possess two analyses of 
the lievrite, one by Vauquelin, and the other by Descostils, yet 
as' these differ from that lately published by Stromey^, we shall* 
here state the result of his analysis : Silica 29.278 ; lime 13.779 ; 
alumina 0.614 ; black oxide of iron 52.542 ; oxide of manga- 
nese 1.687; water 1.268 = 99.068. 

85. FafdumUf 4*^..— The hard Falilu6ite» of Fahlun in Swe- 
den, the St^nheilite of Finland, and the Dichrdite of Bavaria 
and Greenland, appear to be varieties of the same min^^ Ml 
of them have been analysed by Stremeyer. In bis lately pub- 
lished memoir, he ^ves the following as* the ecAistituent parts of 
the Dichroite of Greenland : Silica = 49.170 ; ahimina 38.106 ; 
magnesia 11.454; oxide of iron 4.838; oxide o£ manganese 
0.087; water and loss 1.204 = 99.309. 
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36. JpopJi^Uite.-^The apophyllite of Greenland, according 
to Stiomeyer, attains, silica 51.8564 ; lime 86.SSS5 ; potash 
£.3067 ; water 16.9054 r^OQ.SQSa 

37. Heavtf^Spdr.'-^trGmeyer has published an analysis .of 
the heavy-spajr of Nutfield in Surrey, from which it appears, 
lihat it oontoins no sulphate of stronlian ; and further, that the 
proportimis of the earth and the acid are nearly the same as in 
the artjificial sulphate of bary tes. This latter fact, Stromeyer re- 
marks, IS of importance, from its dewing that natural combina- 
tions €£ bodies are constituted according to the same fixed pro- 
pcNTtions as those which are form^ artifidaily. 

38. SirofUianite.-^The strontianite of Bjraynsdorf in Saxony, 
which was £oir j^me dme arranged as a variety of arragonite, al- 
ways cqotaMis a small portion of carbonate of lime, gene^y 
about 2.5S in the hundred parts. In the analyos of the stron- 
tianite of Strontian, as given by Dr Hope and.Kl^roth, no 
mention is made of qirbona^e of Ji^me. The late experiments 
of Stromeyer, however, prove that it contains jbl considerable 
iportion of that salt. His analyds^ks follows : 

Carl^nate of Strontian, - .. 93.5109 

Carbonate of Lime, - - 6.1658' 

•Carbonate of Manganese, - - 0.0982 

Black Oxide of Iron, - - a trace. 

Water, - - 0.0755 

99.8502 

It is probable, Thowever, that varieties of the mMiei:^^ of Stron- 
tian may occur without carbonate of lime, as il is improbaUe 
that so large a portion of this salt could hav^ escaped the notice 
of chemists so distinginshed for apcuracy and skill as Hope and 
Klaproth. 

89* Pob/hcdUe. — This remarkable mineral occurs in beds 
of rock-salt at Iscbel in Upper Austria. It was first consi- 
dered as a variety of anhydrite ; but a more accurate exami- 
nation of its external characters have proved, that it is not only 
very different frqm that mineral, but from all others hitherto 
described ; and its remarkable chemical compoidtion, as astcer- 
tained by Stromeyer, is an additional proof of the accuracy of 
this opinion. The following is the result of Str6meyec*s ana- 
lyses : 
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I^KRiK^lie flbqro JM^^ ^gpipcjmi thai % ooiut^t^ 

lentsy^tui proving tftat t&nufiei;^ 

mixture of salts. The pdyhalite is fiirtfaer reiniiKlkf$ile,<xk ac^ 
dojint of tl^^'so^pjiate of fliKtarff jfrbodlaaii^ 'iBlftlaiiMs -^wijpgrt 
S la' cdiiiMiify dhtrtijiiahiBcl firashitti iwMlhjgdiiS'' Itertditf •'q^Wtifei^ 
xdtf ^pntn ezoGptioii' dr ^atftnr luitaly vukr M|l*lliiii M|VMrtB[%riHU| 
tt ai TtegtdBr^'oQOMrftusrf p^Krt lAiiilS; 

payt| ' iike tet^^iate tt 'j^cjIaBi^^ irf i^iBftAidHfte ttfcrf ^Wjj 

' '\ d^t ?*»..- '** «* J ■' 

lime, 24Cf46; qiagneaa," S.Sli3; oxi^eof CQtKiit, b.998; ar- 
senic add, 4a971 ; water, 28.977=99.810. 

41. Receni Irof^Pyrites.^^Vrc^ksdo^ Meinecke .ojbserved on 
the Tolauer Heath, linear Halle, tables of an inch in breadth of 
iron-pyrites, intermixed with reeds, and which he observed con-, 
tinned to increa^ in size, thos proVii^ their new fikmatioii. 

4S. FosiU Skeleton qf if^e Mammoth and £llepAanL'^AA 
immense skeleton of a mammoth, and another of an elephant, 
have been dug up, in the distilct of Honter in Hungary. 

48. Satm-Spar has been observed by Mr Morse at Glen^s 
Falls ; it ^ in thin, delicate,, but extensive veinsj, priicipally in 
the. fallen irqcks below the bridge \ generally ,it is of a brilliant 
white, bCit sometimes it i^ black, although still retaining, its fi- 
brous structure. Crystals of Bitterspcdh^ well defined and glis- 
tening in the black limestone, occur at Gletfs Falls. — StttimafCs 
American JovmaL 

44. Native Yellow Oxide (jf Tungstenr^^^^cxxn incru^tiag 
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the ferruginous tuUgstcti ef Mr Lant a Mitie, And <Kx;ii[tying 
the Cavities. It is not abuttddnt. It is insoluble in acids, but 
readily diasolvee in amOidniaj frbirt i*hich it is [IFecijMtated by 
aoids, white, beccfining yeltow. — Id. 

45. Tantalite in Haddam Rocks. — Br Torrey writes, that a 
specimen of the granite of Hadddm, Connecticut, which he seiit 
to Count Wachtmeister of Stockholin, has recently been exa- 
mined by Professor Berzelius, and found to cont^n tantalite 
in a state resembhog that of Finbo in Sweden. The Haddani 
mineral occurs crystallised in small prisma, in the same rock 
with the chrysoberyl, — Id. 

46. The Chrysoberyl (^ Haddam.— 1!\\i: genuineness of this 
mineral has been admitted by Haiiy, Jameson, and other dis- 
tinguished mineralo^BLs, to nliont ^lecimens have been sent ; 
but Dr Twrey writes : " Tlie miiieral found in the granite of 
Haddam, which is generally supposed to be dirysoberyl, «nd 
which I sent to Professor Germdr of Halie, for examination, he 
thinks is a new variety of beryl. T!»e specific gravity is only 
2,7- Before the blowpipe it melEf finto a milk-white enamel, 
and be^es it is entirely too soft for chrysoberyl.'" Iti reply to 
Dr Torrey, we remarked, that we imagined the mineral exa- 
mined by Professor Gkraaar could not b6 the crystallised chry- 
soberyl of Haddam, whose character we suppose to be unquc^ 
tionabie. We suggested that it might be a compact Granular 
mineral, occurring in the same rock, and which we suppose may 
be Beryl in mass. Dr Torrey again writes, that he believes the 
mineral which he sent to Prolessor Germar was not crystallised ; 
(hat the latter remarked, it should perhaps be called Granular 
Beryl, and that it is doubtless the massive mineral to which we 
alluded. The chrysoberyl has been recently found at Saratoga. 
We may mention also, that there is a locality of it in Haddam, 
east of the river, and different from the one usually visited. 
We had specimens from Dr Dart, two or three years ago, but 
cannot name the preci-se spot. — Id. 



47. BoKdkfCs Zoiihgiral Worht. — Mr Bowdich, the wcU- 
Icnown African traveller, has jnst published three useful zoolo- 
gical works, intended for the use of travellers and zoologists. 
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The first, en tided '* aa Analysis of the Natural Classificaticit 
^f the Mammalia," contains a tranakuon of the genciic charWf 
t^rs of the Mammalia of Cuvier, with additions regardiug the 
comparative anatomy of these animals. The second part coo, 
tains a general outline of the zoological system of the celebrated 
IlUger, with numerous observations by Kuhl, the naturalist at 
present cjnployed in mvestigating the ornithology of the In- 
dian Islands, It is accompanied with GH^en Uthographic draw- 
ings, illustrative o( the mammalia, the greater number of whidi 
arc original. The second work, entitied, " An IntrodudioQ to 
the Ornithology of Cuvier, for the use of students and travel- 
lers,'" is executetl in the same manner, and is illustrated with an 
interesting series of litht^raphic drawings, explanatory of the' 
internal structure of birds, and of the various parts use^ 
as characters in their discrimination and arrangement. TluA 
third work, entitled, " Elements of Conchology, including 
fossil genera and die animals, Fart 1. Univalve, with upl' 
wards of 600 figures,"" is also deserving of commendation, andU 
will be found useful not only to the zoologist, but also to thd' 
geologist. The figures in t^ part are superior in beauty t# 
those of the two first parts, and reflect much honour on dW 
skill and taste of Mrs Bowdich, whose name, wc observe, is at- 
tached to them. Wehave no hesitation in recommending ihe»6 
three small works to the noljce of the young geologist, and Kf 
the attention of travellers. The geologist, too, will find the* 
third part useful in his investigation of the testaceous rem: 
in the mineral kingdom. We trust Mr Bowdich will continuo 
his labours, and execute the other branches in the same stytoj 
irilh those already before the public. , 

48. Omitliorhmwus. — " I had an opportunity of proving twffi 
curious, and, I believe, disputed facts in the history of thaPt 
> curious animal, the Ornithorhyncus Paradoxus, namely, a tube 
in the spur, connected with a cyst, through which a poison qt 
qected into the wound the animal inflicts, and which cai 
'Violent inflammatiou and swelling, but the conseqiicnccF 
pot fatal ; S. That tlic animal is oviparous. I was fotiunatA 
ii} getting an impregnated female, in which, on dissection, t'' 
I found an ovum in tlie ovary about thp size of a pea. Tl^ 
I fiatives are well aware of the circumstance that the tpiiina] layl 
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^iwo-cggfr in its nest *. The one I dissected we found in.the nedt. 

The jireparioion I gave to Mr Scott, Secretary to the Honour- 
..able ComHiissiooerB, so that jo\x may probably hear of it through 
. another dkanneh'^-ifExtraet <^a Letter Jhym Dr HUi oflAver^ 

pool, New South Wales, to Sir G. S. Mackenzier 

30TANY. 

49- lijKtraor^inary Productivenese qf the 0range4rees qfSt 
MtchaeTs, — The oranges of St Michael are celebrated for their 
fine flavbur, and abundant sweet juice ; when left to ripen on the 
trees, they are inferior to none in the world. The lemons have 
Jess juice than those of some other countries, and the demand for 
them is inconaderable. The orange and lemon trees blossom in 
the months of- February and March. At this time, the glossy 
green of the old leaves, the light, iresh tints of those just shooting 
forth, the brilliant ydlow of the ripe fruit, and the delicate white 
and purple of the flower, are finely contrasted with each other, 
fuesenting one of the most beautiful sights imaginable. The 
trees generally attain the height of fifteen or twenty feet. The 
usual produce of a good tree, in conrikion years, is from 6000 to^ 
8000 oranges or lemons. Some instances of uncommon produc- 
tiveness have occurred ; a few years since, 526,000 oranges were 
obtained from one tree, and S9,000 have been gathered from 
another. These quantities have never been exceeded.— -Dr 
Webster* 

50. Dr Jack's Descriptions of Trees of Sumatra and Ma- 
facca. — Dr William Jack junior, son of Principal Jack of Aberr 
deen, an active and intelligent naturalist, has lately transmitted 
to this country a serip^ of interesting descriptions of Malayan 
plants, a copy of which was sent to us, and from which we shall 
now make a few e^i^tracts. 

51. Leucophogon Malayanum, — ^Dr Jack describes a ne^^ 
species, under the title Leucqphogon Malayanum, as occurring 
at Singapore. The discovery of this species, he observed, is re- 
markable, as forming an exception to the general geographical 
distribution of the Epacrideaj, a family almost exclusively con- 
fined to Australasia, or at least to the southern hemisphere. 

I — ._ — — ^ 

• Eggs of the Ornithorhyncus were some time ago sent to the Linnean Society 
pf London, and specimens of them are preserved in their Museum.— Em 
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ftuf^opore, situated at the extremity of the Malay peitiiuuli 
xnd forming, as it were, the cMinecting link I>etween cootinenttl 
or Western India and the islands of the great Eastern Arehi- 
-pela^^o, partakes of this charnctvr in its Flora, which e^hiMli^ 
many remarkable points of coincidence with the Floras of bolli 
regions. Dr Jack had occasion to observe resemblances between 
Its productions and those of the northern frontier of Bengal, on 
the one banil, and of tlie Moluccas on the other ; while the pre- 
sent connects it with the still more distant range of Neff HoL 
land. 

5S. OrierUal SaBs<^a8.—\a describing a new species Af Lait- 
niB, the Parthenoxyhn, a native of the woods of Sumatra, Dr 
Jack informs us, that its fruit lias a strong balsamic smell, 
and yields an oil, which is considered as useful in rheumatic a& 
iections, and has the same balsamic odour, as the fruit itsdC' 
An infusion of the riml is drank in the same manner a 

 1 fiaa, which it appears to resemble in its qualities. The wood ij 
strong and durable, when not exposed to wet. Dr Jack i 
quires, " Af ay tliis not be the oriental Sassafras wood menboBei 

I Mnder the article I^aurus in Rees's Cyclopanlia P"^ 

L 53. Raffksia Titan. — Of this new genus, established t^ % 

L (jack, and named in honour of our distinguished countr 

\. Sir Thomas Stamford Raffles, a full account is given in the i 

^ ecriptions already mentioned. The only species hitherto m 

I, vith, is that described undcp the name Titan,irom the ^gantt 

* >iee of its flowers. Dr Jack informs us, that it is a nativ^e of tb 

forests in the interior of Sumatra, where it was firK dtscorei^ 

, hy Sir T. S. Raffles, during a journey into that amntry in \Sii 

I This gigantic flower is parasitic on the lower stems and noots'd 

the Cissus angustifolion Roxb. The bud, before expansion, 1 

nearly a foot in diameter, and of a deep dusky red. The ftiwe^ 

jp'ben fully expanded, is in point of size the wonder of the ye^ 

^ble kingdom ; the breadth across from the tip of one petal H 

. .the tip of the other, is httle short of thrca feet. The cup m(^ 

E be estimated capable of containing twelve pints ; and the wo^ 

of the whole is from twelve to fifteen pounds. The inside fl 

the cup is of a deep purple, but towards the mouth it is nurkq 

with numerous spots of white. The petals are of a brick r 



icolour. The whole substance of the Bower is not less than half 
an inch thick, and of a firm fleshy conedstence. It SGdn afiei^ 
lexpaiimcAi begins to give out a smell oi decaying aAimal matter. 
1^ Tl S. Raffles sent speciment of the plant to England in 1818L 
In the foUowing jrear* numerous additional spedmens were pro* 
cured from varioiia parts of the country^ and an (^portunity o& 
fered oi more minute examination, the particulars of which ara 
giy^n in Dr Jack'*s ^description, already referred to. The greater 
part of thefiie specimens wete' transmitted to f^nglandj together 
with the observations made on the living plants. Some time after' 
their being sent oS^ as Dr Jack informs us, a letter was received 
from Sir Jose^ Banks, acknowled^ng th^ receipt of the first 
specimens, which had all proved to be males, and suggesting the 
probal^lity of the plant bdng parasitic, a conjecture which had 
already been ascertained to be ccHrect, by investigations on the 
spot Mr Brown, inthe last volume of the I^innean Transac- 
tionsj has published a classical description of this gigantic .flower^ 
accompaniad with splendid coloured figures. 

64. Campfuyr-Tree^ Drycbakmops camphora, — Specimens of 
this tree in flower (Dr Jack observes) were sent by Mr Prince 
froni Tapanooly to Sir T. S. Raffles in 1819. In Sumatra, the 
camphor- trees are confined to the country of the Battas, which 
extends about a degree and a half to the north of the Equator. 
They are also found in Borneo, in nearly the same parallel of 
latitude ; and Dr Jack tlunks there are some in the neighbour- 
hood of Singapore and Johore. This valuable tree, Dr Jack 
informs us, is not known to exist in any other part of the world, 
and on this account, as well as the difficulty of obtaining its pro- 
duce, this kind of camphor bears a very high price. It is all 
carried to China, where it sells for about twelve times as much 
as that of Japan. The camphor is found in a concrete state, iii 
cavities and fissures in the heart of the tree. In order to ob- 
tain it, the tree iis felled and split into lengths, to allow of the 
extraction of the crystallised masses. The same trees afford 
both the concrete substance and an oil, which is supposed to be 
the first stage of the formation of the camphor. The Sumatran 
campliot is little known in Europe, and it would perhaps, Dr 
Jack observes, deserve examination, to ascertain how far its pro- 
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perties differ from ihose of the coimnon kind. It appears to be 
less volatile, and it« odour is not i3o diffusive. 

65. Vofmish-Tree of Rivmphius ; Stctgmaria vemicifiua of 
Dr Jack.^^Tiiiis tree grows to a considerable idze, and is met 
with in the Eastern India Islands, and also in Sumatra. Its 
wood, Dr Jack says, is of a fine dark colour towards the centre, 
and the lighter ocdoured near the circumference. The bark ex- 
udes a rean which is extremely acrid, and, applied to the skin, 
causes exccMiations and blisters. The people consider it dange- 
reus to handle any part of the tree, and even to idt en: sleep un* 
der its shade. This resin, on exposure to the air, socm assumes 
a black colour, and becomes hard. It is collected emd emjdoy- 
ed as a vamirfi, and sells for this purpose at a high price. Ac- 
cording to Rumphius, it is the tree which yields the so much 
celebrated Japan lacquer or varnish, and he considers it the 
same with that of Siam and Tonquin. Loureiro, however, who 
bad better opportunities of observing the latter, represents the 
varnish of these countries as the produce of a different; tre^ 
which he has described undea* the name Augia. The yarpish 
of Siam of Coc^inchina is probably the best ; but that of Cele- 
bes and Jav3, which is the produce of this tree, is also employ- 
ed for the same purposes^ and canpot be much inferior, as it 
bears as high a price. 

IV. GENERAL SCIENCE. 

56. On the Dutch Troy Pound. — " In No. VIII. of your valu- 
able Journal, p. 44j9., it is stated, that Mr Anderson of Perth 
demonstrated, that the original weight of the Dutch Troy pound 
had been 7680 grains. This drew my attention, as I have been 
engaged for several years in whatever concerns the subject of 
weights and measures in this country. I leave it to Mr Ander- 
son to determine what the Dutch Troy pound has been, but will 
venture to give my opinion on what it actually is, — a copy of 
the standard according to which Troy weight in this country has 
been adjusted for nearly a century. It was taken to Paris by 
Messrs Van Swinden and Aeneae, and there by these gentle- 
men and ]M. Lefevre Gincau carefully compared with the kilo- 
gramme. This comparison, when accurate kilogrammes were 
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afterwards brought to thi« country, has been repeated several 
times, and the Dutch pound Troy wdgJit was found equal to. 
492,16772 grammes. Now, supposing that one grain English 
Troy is equal to 0,0647508 grammes, we have 

Log 492,16772 = 2.6921181 
Log 0,0647508 = 8.8112468 

8,8808678 Number is 7600,9i> 

50 

21f 

^therefore, I conclude, that the Dutch Troy weight, as actually 
in use in this country, is 7600,95 English Troy grainy wluch 
leaves a difference of 79 grains in the pound with Mr Ander- 
acm's statement. The standard of the Dutch Troy weight, 
which was in use in 1558, in the reign of Charles V., is suit 
preserved, and it may be shewn that this standard underwent 
no alteration idnce that time. This old standard is somewhat 
lighter than that which is used now, the difference being about 
288'milli-grammes in the pound of Dutch Troy weight.""— 
Letter from Professor MoU of Utrecht. 

57. Detonations in Mount Braster.-*^'^, Dubois Ayme exa- 
mined^ in 1818, the structure of the mountain (situated be- 
tween Senes and Lardgne in the Alps) which is known tp 
emit flame, and to produce detonations, which are most fre- 
quent when the wind is in one direction. He found that there 
were beds of pyritous-chalkj marly schists, radiated sulphuret of 
iron, and bituminous substances, &c. in the strata of limestone 
that formed its sides, and he supposes that the flames and deto- 
nations are produced by the accidental inflammation of hydro- 
gen liberated by the action q( water on the above substances. 

68. Method of rendering Cloth incon^mstiMe. — M. Gay Lus- 
sac has found, that the most effectual solutions for rendering 
cloths incombustible, are solutions of muriate^ stdphate^ phos- 
phate and borate of ammonia^ with borcuvy and also some mix- 
tures of these salts. M. IVferat Guillot of Auxerres has 
shewn, that the aciduloiis phosphate of lime possesses the same 
property. When linen, muslin, wood, or paper, are dipped in 
a solution of that salt, of the specific gravity of from 1JS6 t6 
1 .30, they become completely incombustible. They may be chari 
red by an intense lieat, but they will not burn. . » 
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50. Eggs preserved SOO ysarsi-^ln the wall of a bhilpel tm 
die Lago Maggiore, built more than 800 years ages three ^j^- 
imbedded in the mortar of the wall, were found to be quite 
fresh. It has long been known that bird's ^gs brought from 
Ameiica or India, covered with a film of wax,, have been hatck 
ed in Europe after the wax had been disserved by alcohol. 

60. Fatal Accident from the fumes of Iron Cement. — In No- 
vember last, a smith at Maidstone, was repairing the inside of 
the boiler of a steam-en^e, and in joining two pieces of iron, 
he made use of a cement composed pf sal-ammoniac, sulphur, 
and iron-tumings, which produced such a quantity of fumes, 
that he was suffocated in a few moments. His assistant bdng 
at work on the outade, and hearing a struggling noise within, 
got through the opening at the top of the boiler, and while de-* 
scending to his master^s assistance, inhaled the fumes,' and fell 
to the bottom. A workman attempted twice to deiscend to Ins 
assistance, but he was so powerfully afl^ted by the effluvia, 
that he was obliged to desist. A large quantity of water having, 
been thrown into the boiler, the bodies were brought out 
The master was quite dead ; and his assistant, though^ he ex- 
hibited some appearance of life when taken out, died next mor* 
ning. — Technical Repos^Hory^ No. I. p. 77. 

61. Volcano in the Island of Banda, — An eruption from the 
Volcano in the Island of Banda took place on the 11th June 1820. 
It commenced with a thick volume of smoke, accompanied with a 
dreadful noise like thunder, and then ejected stones Tiith great 
force and noise. At night the spectacle became truly awful, and 
it appeared like a pile of fire. Earthquakes, and thunder and 
lightning were so frequent, that the inhabitants fled in all di- 
rections. After fourteen days the eruption subsided, and the 
inhabitants returned to their homes, although flame and much 
smoke are still c^scharged from the mountain. 

62. EarthquaJce at Celebes. — On the 29th of December 1820, 
a destructive earthquake took place on the south coast of the 
Island of Celebes. At Boelaekomba, where it did great damage, 
the sea rose several times to a prodigious height, and then 
quickly falling again, it thus alternately deluged and left the 
coast. All the plantations from Bontain to Boelaekomba were 
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d^fitrojiedy tiie< foirts.at thie^ plaq^g^ were much injiir^, said 
luanji hittdindcperMin^ lo9t. tbeir live^. 



Art. XXIX. — List of Patents granted in Scotland from 
nth November 1821 to 5th February 1822. 

5i^v JLODAfiDrG^QQcmtof tbe city of Edioburgb) at present:, 
reading at Stiwanratety £iK{;«-<-Fi]r!'^^ certain improvements in the 
constfcuouon o£ wheel-carriages.^ Sealed at Edinburgh the 28th 
December 1821. 

1. To Henry Robertson Palmer, of the Salopian Coflfee- 
house>> Charing Cross,, coimty* of Middlesex, Givil-Engineer :—, 
Foip an " improvement or. improvements in the construction of 
railw«^& or .tJ^auMT^Ads, ajB4* other carri^es to be used there- 
cm.^ Sealed at Edinburgh, the 7tb January 18^. 

• 

8. To John Gladstone, En^neer and mill-wright, Casde 
Douglas, in the Stewartry of Kirkcudbright, and Shire of 
Galloway, North Biitain :— Eor an " improvement in the con- 
strujptkm. o£ siQajib>vessel8, and mode of propelluig such vessels 
by the application of steam or other power.*" Sealed at Edin- 
bur^; tbe: l3t: Fdiruary 1882. 

S. To Richard Summers HARFefRD of Elbro Vale Iron- 
Worts, parish of Abenysti!4ith, county of Monniouth, one of 
the. people called Quakers r-wor an " improvement in that 
d^^artment of the manufacture of iron, commonly called Pud- 
dling.'' Sealed al.Edinbur^. the Ut February 1822. 

4. To Dominions' -PibriiB Dbipbbhanct of Frith Street, 
Sohoj^coimty of Mkldlesex,' gefitlemaii,---F0r an " apparatus for 
the purpose of'condenmng^-the aknho^ steams ariiaing from 
spiritous liquors, such' as iirine, brandy, beer, cyder, and other 
fljjKnitous liquors, duritig their* fermentation.** Sealed at Edm- 
burgh the 1st February 1822. 

5. To- Stephsn Wji^aoN of Streatham,. county of Surrey, 
Esq.?--*For ^^'oertakr improvements in^ machinery for weaving 
figured goods.' Sealed* at Ediobtirgh the 1st February 1822. 
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6. To Charles BroberIp 6f LohdoD, Esq. residkig irf 
Glasgow,— For ^^ various impioyements in the constnlCtibn ol 
steam-engines.'" Sealed at Edinburgh the 5th February 188^ 



LIST OF PLATES IN VOLUME VL 

Flatb I. Perspective View, Elevation, and Plahi of the Suqiensioo^ 
Pier at Trinity, with the detaik of its parted Page fUSt 
IL and IIL Figaro illustrative of Mr R. K. Gievillers 

Monograph of the Genus Erineum, - . 7( 

IV. Map of the Country between the Erawadi and the 

Khicenduen Rivers, ... 107 

V. Figures illustrative of Mr Brooke's Paper on some new 

Minerals, - - •*• . - ll# 

VI. Figures illustrative of Mr Brooke's Paper on the Ar- 

seniates of Copper, - - -• . I9lk 

VII. Diagrams illustrative of M. Van Swinden's History of 

the Invention of Pendulum Clocks, - 197 

VIII. Fig. 1.-8. Diagrams illustrative of the Electro-qnag- 

netic Experimented of Profed£for Moll, &C. -< 9Stl 
Fig. 9. Representation of Mr Faraday's £lectro-nu^« 

netic Apparatus, - - 224 

Fig. 10.-13. Diagrams iUustrative of M. Levy's Paper 

on Crystallography, - - - 227 

Fig. 14. Representation af the Copper Battle-axe 
found in Ratho Bog, y - - - S57 

IX. Map by a Slave to the Heir-apparent of Ava, 270 

X. Fig. 1. New Copying Press, - - 291 

Fig. 2. Mr Murray's New Safety Lamp, - 292 

Fig. 3. Brunei's Pocket Copying Press, - 293 

Fig. 4. Mr Gladstone's Method of propelling Vessels, 295 
Fig. 5. Mr Johnson's Furnace for consuming Smoke, 297 
Fig. 6. Mr Saul's Fruit-Gatherer, - - id. 

Fig. 7. Mr Ward's Steam-Engine, - - SOS 

Fig. 8. Mr Stein's Improvement on the Steam-Engine, 305 
Fig. 9' Dr Brewster's Teinoscope, - - 3S4 

Fig. 10. Mr Murray's iEthrioscope, - - S56 

XL Figures illustrating Mr Goldie's Description of some 

New and Rare Plants, - - - 319 
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A 

Achrmnatic object-glasses^ on the determination of the radii of douUe 

onesj bv Mr Herschel^ 361. 
Adams, Mr, on an extraordinary cave in Indiana^ 29* 
Mihriosoope, invented by Dr Wollaston, 1 76.— description of a new 

and portable one by Mr John Murray^ S56. 
Aikin, Mr A. his method of protecting steel articles from rust^ 298- 
Air, on the difference between sea and land* 388. 
Alphabet, account of a new one, with strings, for the use of the blind, 

194. 
Alpnach, account of the slide o£, 338. 
Anglesea, on the Gecdogy <yf, 376-7* 
>lpopAy2K^e, analysis of, 393. 

ArfivAsm, M. on lithion, IS. — ^his analysis of various minerals, 13. 
Arseniatei of copper, described by M. Brooke, 13S. 
Amphiboles, on the analysis of the, I6. 
Analcime, analysis of, 14. 
Arsenic, tests for, by Dr Porter, 180. 
Artichokes, on the ancient history of, 264. * 
Asparagus cf the anci«Drts> S60. ' 

i4«fnmo99itca/ Journal, 174. — Observations by Colonel Beaufoy, 175.. 
Aurora, account of a remarkable <xie, 1 75. 
Aurora BoreaUs, remarkable one seen in Scotland, 380. 
Azalea, remarks on, 47. 

B 

Bahhage, Mr, on barometrical observationi made by himself and Mr 

Herschel, at the fall of the Staubbach, 224. 
Barlofv, Mr, on the magnetism of red hot iron, 360. 
Barometer, extraordinary fidl of, at Geneva and elsewhere, 383. 
Battle-axe of pure copper, found in Ratho Bog, 357* 
• Beaufoy, Colonel, his astronomical .observations, 175. 
Beek, Van M. on electro^magnetismi 83, 220. 
Berzelius, M. on the alkaline sulphurets, 1.— on the composition of 

the oxides of platinum and gold, 9. 
Bloodletting, account of the method of, used in Shetland, 255. 
Blowpipe,M. Berzelius's work on the, 391. 
Bonsdorf*s analysis of the amphiboles, 17. — on red silver-ore, \h. 
Bowdkn, Mr, his zoological works, S^^. 
Botvditch, Mr N. on the comet of 1819, 379^^— <m the meteor of 1819^ 

380. 
Brasier, Mount, on detonations in, 401. 
Brewster, Dr, on vision through coloured glasses, 102.— on the inieii^ 

sibility of the eye to certain colours, 140.—- on a remarkable aurora 

seen in Invemesshire, 175.— on a remarkable dichroism in tourma^ 
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line, 177-— on 8uli>luito-tri-curboiuite of leid, 189.— on calo-smto, i 
183.— on a new mineral from Aachen, 184y— on a teinoeoope fiir 
altering the lineal proportions of objector 334^— on refraction wi^ 
out colour by two prisms of the same refractive power, 336.— en 
Leelite^ 375.-— on the effect of heat on rubies, 379* 

Brensterite, a new mineral described by Mr Brooke, 119. 

Brooke, Mr H. J. on Comptonite, Brewsterite, Heulandit#, and Stil- 
bite, 112.-— on the arsemates of cc^per, 132. 

Brookedon, Mr, on a new method of drawing wire> S94* 

Brown, Captain S., on the Trinity pier of suspension, 2S. 

Brunei, Mr, his pocket copying-press, 293. 

Burg, Chevalier, his observations cm the eclipse of 7th September 
1820, 174. 

Butter, Dt, on the insensibility of the eye to certain cdlours, 135. 

C 

Cabboffe-plant, on the ancient history of the, 126. 

Kialamme, Electric, analysis of, by Berzelius, 388. 

Cole-sinter determined to be true calcareous spar, 183. 

Calcuhu, account of a remarkable one, 377* 

Camphor, observations with, by Mr J. Murray, 181. 

CampkoT'tree described, 399* 

Caoutchouc used for protecting steel articles from rust, 298. 

Carrot, on the ancient history of the, 262. 

Cast-iron, on its apparent conversion into plumbago, 387* 

Cave of Kirkdale, m Yorkshire, $90. 

Cave, account of an extraordinary one in Indiana, 29* 

Celebes, earthquake at, 402. 

Chamisso, Dr, on the Coral Islands, 37.— on the volcano de Taal, 119- 

Chondrodite, analysis of, 388. 

Chronometers, on the effects of magnetism on, 238. 

Chrysoberyl of Haddam, 395. 

Clocks, method of h'ghting them with gas, 192. 

Clocks with pendulums, history of their invention, 197- 

Cloth, method of rendering it incombustible, 401. 

Comet of 1819> its elements, 378. — its supposed transit over the sun, ib. 

Compass-needles, on the best kind of steel and form for them, 177* 

Comptonite, observations on, 112. 

Congo, observations on, 62, 213. 

Coral Islands in the Pacific described, 37. 

Crabs, On the dark brown streaks on the sea produced by them, 195* 

Crinoidea, on the natural liistory of the, 1 86. 

Cryolite, account of it by Sir C. Gieseck^, 141. 

Crystcds, on the determination of certain secondary faces in them, 227. 

Cucumber y on the ancient history of the, 26.5. 

Cumming, Rev. J. on a remarkable human calculus, 377. 

D 

Darkness, account of an extraordinary, in the United States and Canada 

in November 1819, 266. 
Detonations in Mount Brasier, 401. 
Dewetfy Professor, his meteorological observations, 351. 
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DOkssm's analysis qf chondrodite, 388. 
Don, Mr David, on Azalea, &&, 47* ^ 

£ 

Earthquake, account of <me at Zante, 19 — at Inverary, 191- — ^ Cele- 
bes, 402. 

EcHpie of the sun on the 7th September, observations made during it 
by Dr Traill, l67.— ditto by the Chevalier Burg, 174. 

Eggs preserved 300 years, 402* 

Eleclrtciiy by contact, observations on its iNroduction^ 32. 

Electro-magnetic experiments, by MM. Van Beek, Van Rees, and 
MoU, 83, 220. 

Electrxhrnagnetic apparatus, by Mr Faraday, 179* 

Erineum, monograpn of the genus, 7^* 

EudyaUte, analysis of, 392. 

Expedition, Arctic Land, account of the progress of the, 314. 

Explosion, on the spontaneous, of chlorine and hydrogen, 180. 

Eye, on the insensU)ility of the, to certain colours, by Dr Butter,' 138. 

F 

Faklunite, analysis of, 392. 

Faraday, his new electro-magnetic apparatus described, 178, 224, Nate, 

Fire, methods of kindling it on the Sandwich Islands, I90. 

Flora Scotica, observations <m Dr Hooker's, 145. 

Fluor-spar, on the made crystallisations of, 376. 

Fogs of the Polar Seas, observations on them, by Mr Scoresby, 118. 

Fresnel, M« on a new property of the ordinary ray of crystals, 379. 

Fruit-gatherer, account of a new one, 297- 

G 

Galileo's claim to the invention pf pendulum-docks refuted, 210. 
Gas, new method of applying it to the iUuminaticm of private houses, 

Gases, Mr H^craft, on the spedfic heat of the, 371, 

Gieseck^, Sir Charles, on Cryolite, 141. 

Gilding, on the fictitious used in India, 290. 

GladsSme,.Mr, his method of propelling steam-boats, 295. 

Glass, on the manu&cture of, 193. 

Gold, on the oxides of, 11. 

Goidie, Mr, on some new and rare plants from Canada, 319. 

Gmdin, Professor C. G., on the production of electricity by omtact, 39. 

Oret;t/Ze, Mr R. K., his monogn^h of the genus erineum, 71. 
Grotthus on the meteoric stones of Courland, S89. 

H 

Hagner, Mr, his method of making white-lead and veidigris, 296. 

Hall, Professor, on an extraordinary darkness, 266. 

Hamilton, Dr Frauds, on a map of the country between the Erawadi 

and Khiaenduen Rivers, 107*— on a map by a Slave to the Hdr- 

ap]iarent of Ava, 270. 
Harriots MSS. account of, 313. 
Harts, Messrs J. and R. thdr method of lighting clocks with gas, 192 
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Hmfcraft, Mr, on the specific heat of the gatef> 571- 

Heat produced in the skin by chlorine^ 18Q. 

Heavv'-spar, analysis of, 398. 

Henuom, Mr^ on the geology of Anglesea, Sl6> 

Sersckel, Mr J. F. W. his barometncal obs^nrations on Ae fidl of Ik 

Staubbach, 224. — on a new method of separating iron fircm^dwr 

Inetali^ 300. — on the determhiation of Ae radiiof double achraDoatic 

obiect-glasses, 36l.— on plagiedral quarts^ 379* 
Heulandite, a new mineral described by Mr Brooke, 112^. 
Hibbert, Dr, his description of the Shetland Islands, 240. 
HUl, Mr, his new method of making starch, 303. 
Hifyoke, Dr, his meteorological observations for thirty-three years at 

Salem^ 349. 
Honey^eater bird, instinct of the, 193. 
Hooker, Dr, observations on his Flora Scotica, 145. 
Horner, Dr J. C. on the specific gravity of aea^water, 161. 
Hor^field, Dr, his loologicid reseurches, 184. 
Hoi-miMgs of Furnas described, 306, 

Humboldt, Baron, on the distribution of vegetable forms, 273. 
Hwfgens the undoubted inventor of pendiuum-clocks, 198* 
Hydrate of magnesia, native, 391. 

1 

Ice^Junues, account of the natural ones in Connecticut, 358. 

Incombustible doth, how to make it, 401. 

Insects, on the geographical distribution of the European Coleopte- 
rous ones, 51, l68. 

Inverary, earthquake at, I91 . 

Iron, Mr Herschel's method of separating it from other metals, 300. 

red-hot, Mr Barlow's discoveries respecting its action on the 

needle, 360. 

Iron-cement, fatal accident from the fumes of, 402. 

J 

Jack, Dr, on the trees of Sumatra and Malacca, 397. — on Oriental sas- 
safras, 399 — on Rafflesia Titan, ib.— on the Camphor-tree, 399.— 
on the Vamish-tree, 400. 

John, M. on meteoric iron and meteoric stones, 389- 

Johnson, Mr, his method of consuming smoke, 297- 

K 

Kater, Capt. on the best steel, and shape of compass needles, 179- 
Keith, Rev. Dr Skene, on weights and measures, 41. 

L 

Latreille on the geographical distribution of insects, 51.— -on the Euro- 
pean coleopterous ones, 186. 
Lecount, Mr, on the effects of magnetism on chronometers, 238. 
Ledum, remarks on, 47- 
Leeks, on the ancient history of, 259- 

Leguminous fruits, on the ancient history of, by Prof. Link, 122, 256*. 
Leticophyllum, remarks on, 47. 
Level, on the differences of, between the East and West Seas, 69^ 
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Levy, M. on the determination of certain secondary faces in crystals^ 287* 
Lievrite, analysis of^ 9Q2. 
Lightning, on a singular effect of^ 379- 
Lin^Jisnery, account of the, 243. 

Lim, Professor^ on the ancient history of leguminous fruits, 122, 25& 
IMhkm, new method of preparing it, 12. 
.Li^cgropAtc paper^ 192. 
Loango, observations on> 62, 213. 

L«mt9um<y of the sea, 196* .. . .. 

M 

Macbeath, Mr D. on a new string alphabet for the use of the Mind^ 1^ 

Mackenzie, Sir G. on a remarkable aurora borealis^ 381. 

Magnetism, its effect on chronometers, 178, 238. 

of red-hot iron, discoveries respecting it by Mr Barlow, 360. 

MandeU, Rev. W. on an improved method of obtaining potassium, 375. 

Maxwell, Mr, on Congo and Loango, 62, 213. 

Map of the countnr between the Erawadi and Khismducen Rivers de- 
scribed 107.— ditto by a Slave to the heir-apparent of Ava, 270. 
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